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PRICE 20 CENTS 


“KEW” KYORITSU 
MO 65 METERS 


New, Size: 3% Inch, mounting hole 2¥2 inch. 
‘All plus Postage 20c. 

1 mA. 5 mA, 10 mA. 25 mA... 50 mA., 
"0 mA., 180 mA., 250 mA., "S00 

mA. $4.50 

S430 

$450 

D.C. = saz0 

20.0:30" amp. 0.6. $525 

i5v, D.G., 30v. D.C.,"300v. “D.G. “> $430 

300° voits' A.C. $5.50 


CLEAR PLASTIC 
PANEL METERS 


MAIP 1% inch square, clear plastic, 1 inch round 


mounting hole, 1% Inch deep: 

1, milliampere (mA) $3.50 

00" mlcr res (UA) $3.75 

5 amperes. (A.) 75 

Miso" other’ types available 

MR2P 1% inch square, clear plastic face, 1% inch 
round mounting hole, ‘t¥%2 Inch deep: 
50 vA. $4.00 
50-0-50 UA. 83.75 
100 UA... $4'50 
400-0-160 "WA. $3.75 
500 UA... 3.75 
1ma. : 425 
5,10, 35,"80, 100, 1000 ‘volt a.c. “$4.50 


250, 900° mA... $3.75, 
"S" Meter (1 mA. f.8.d.) cal. 09 (with additional 
calerin 19 Gov siape” over” $3} $8.25 
“VU Motgt scalp: minuy 20 ° glue, 2 VU 00 10 
us 3 VU in bold red. are). Accu 0 
Plus or minus 0.5 ab. (at 0 VU) ‘$5100 
Stereo Balance Meter (10-1 mA. tad) ... $4.50 
‘Also other types. available 
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“SPECIAL” CARTRIDGES 


AND STYLUS 
PCaaLS, Crystal Turnover Mono %2 In. mount. $2.40 
Wi20-rystel Stereo. Turnover” ty in: mount. $230 
WHO Gefamic ‘Stereo, Turnover. ‘am. mount. $3.50 


Mono “fonette “103, Crystal” Turnover ‘2 In. 
mounting : ; 
Ronette. 105 “Stereo” Diamond “Turnover i in: 


in.” mounting“: $6.50 
2 in. mounting“. $7.00 
‘Stereo ‘Ceramic Tumover, 


in _ 
asin 5, TyBe TGiM” Mono" Gerainié” FiniGver, 


asin ‘is stirs” Carine” mvc, 
Ya in, bie $7.50 


'NIKKA” 1 WATT 


TRANSCEIVERS 
PMG. Approved. Solid State, 14 Transistor Circuit 
inc, rst 


ge. 

27.240 Mc. “(provision for two channels). 

Range boost circuit. 

Up to 10 miles in open country or water. 

Buzzer type Call System. 

Squelch ‘control 

Complete with leather carrying case. 
SITS PAIR 


DISCOUNT SPECIAL 
BUY BULK AND SAVE 


New Brand Name Recording Tapes 
and Accessories 


Length Base Size per Pack Price 
190 ft. . Acetate .. 3 in, .. 4 for . S175 
225 ft Bin “Stor “$175 
300 ft Bin 2 tor “Sur 
00 ft Sin SL 2 for <. $325 
‘900 ft Sin. 2 tor ~. $378 
1200 ft Tin. 2tor =. $820 
1800 ft Tin. 2 for <. $830 
1800 ft Tin. “2 for “$850 
2400 ft Tin. <2 for <. S928 
5500 ft Tin: <2 for“ st380 
Tape Accessories 
Heod Alignment Tape, 100 ft. on 2% In. roel $1.50 
Tape Clips. packet of 75 $135 
Book “Tape ‘Editing “and Splicing’ dsc 
Reel Holders, pair $1.00 
Tepe, Jockey ‘cloths, packot of "tree $1.00 
-Kleen Tope, 205, ft. on 3 in. Real S175 
pe-Clean’” Cloth Tape, 3 in. Reel $175 
Head and. Guide Cleaner’ and Lube Kit” “$195 
Address Cards, two-sided, packet of 30. $1.40 
Replacement. Pressure. Pad’ Kit 51°90 
Sensing and Cuing Patches, Aluminium, packet 

‘of 50 $1.95 
Splicing ‘Tepe, "i “in.” wide, 300" in $1.00 
Coloured Leader Tape, 5 In. x 2% in. Reels, 

100" f. each $4.50 
Avallable Sepsrately.”"ali” colours per ‘reel. 81.00 
Splicing Tape, ‘In. x 100 in ‘Se 
Hoad Cleaner $1.00 

‘and. Guide Lubricant $1.00 
Recorder and Phono Drive Oil 7c 
NonSlip for Tape and’ Phono "Drives $1.00 


Phono Accessories 
Fives |MLFL Stereo, Record Cleaning Clothe . $1.15 


Record Jockey Cloth Te 
Record Cleaning Kit $2.50 
Stylus Microscope $3.00 


Gauge Stylus Pressire oS $130 


"REPLACEMENT STYLUS 
AT BARGAIN PRICES 


53/ST Stereo (S325SA) ire. Suit, most. Japan- 


‘ese Portable. Record 5 (forked fitting) 
Normal Price. $1.35, Te, 
NY/ST Stereo (S44Sh) Sapphire, Suit Ronette 105. 


Normal Price $1.35, Spee! 


‘Suit Ronette 105. 


mond (O35SA). Suit B.S.A, 
Normal Price $5. Special $3.25. 
186/88" Stereo Diamond \(DE8SA) "LP. _Stere0/78. 

Suit BSR. C1, etc. Normal Price $7, Special 


0258 Stereo Digmond (D95SR) LP. Stereo/78. Suit 
Dual "ONS, “CDSEI0, Normal “Price “$7, Special 
75. 


MULTIMETER—Model OL64 
20,000 ohms per volt D.C., 8,000 ohms per volt A.C. 
D.C. Voltage: 0.0.3, 1. 10, 50, 250, 500, 1,000, 5,000. 
A.C Voltage: 0-10; 50, 250, '1,000. 

D.C. Current: 0-30'uA.. 1, $0, '500 mA.. 10 A. 

Resistance: 0.5, 500K ohmis, 550M ohms. 

Decibels: minus 20 to plus’ 22 db,, plus’ 20 to plus 
oh 

citance: 250 pF. to 0.02 uF. 

fdlastances 0-500" 
toed Current? 00.08, 0.5, 60 mA. 
Self contained Batteries: 225v. (BLO1S) x 1; 1.5v. 
(UMS) x2, 
Size ond Welght: 6 In, x 4.1/5 Un. x 2 ns 650g 
Meter ‘Movement Fundamental’ Sensitivity: 30” uA. 


Meter Movement Internal Resistance: 3.100 ohm 
‘lus or minus 3 per cent, 


Allowance: 
For D.C. Voltange range, plus or minus 3 per 
cent. valuc. 
For D.C. Current range, plus or minus 3 per 


‘cent. of specified. value, 
For A.C. Voltage range, plus or minus 4 per 
‘Cent. of specified value. 
For ‘Resistance range, plus or minus 3 per cent. 
‘of scale length, 
For Decibel range, 
‘of specified value. 
PRICE: $19.75 


plus or minus 4 per cent. 


TRIO COMMUNICATIONS 
RECEIVERS 


Trio Model 9RS9DE, 
to 30 Mc., 


four bands covering 549 Ke. 
two mechanical filters. for’ maximum 
Product Detector for §.S.8. reception. 
for accurate 
calibrated elec: 
S$ meter and’ B.F.0,. 2 micro- 
itty ior 10" db. SN ati 
PRICE S175 


TRADE-IN ACCEPTED 


MAGNETIC CARTRIDGES 


son Magnetic Stereo Diamond, 4 mV. at 

Ke.. 20:20,000 c/s., 3 grams tracking 
weight : 

Spare Siyius 

MG/Magnetic Stereo, 0.7, mil, Diamond 
iy. 202,600 6/0. 2 grams tracking 

wei é 

Spare Stylus i = 


CLOSED CIRCUIT T.V, SYSTEM — 


CAMERA. Type CA-6V, Including standard 25 mm. 
fens and "10 ‘Video. Coble with Gon: 
nectors. Special Price: $285 Inc. tax. 

VIDEO MONITOR, 8 inch type PMB1V, $124 Ine. tax. 

VIREO MONITOR, 12 Inch, Type PMIZIV, Including 


Audio stage. $150 Inc. ‘tm 
VIDEO MONITOR, 16 inch, Type PMIGZVA, St4s 
inc. tax, 


TRANSISTOR INTERCOM UNITS | 
Four-Sintien: | master, 3 substations, Thee Tr 
esi, | maser 9 ton 
‘Eveready 216). complete with bate, "i, 


Trice “610.50, 
‘one master 


staples and fitting instructions. Pri 
Two ‘Station Model 


also. availal 
fas per above 
Price $14.75. 


tions. 


CALL BOOKS and LOG BOOKS 


Price 75¢ each. 


Radios. 


RADIO SUPPLIERS 


323 ELIZABETH STREET, MELBOURNE, VIC, 3000 


Phones: 67-7329, 67-4286 All Mail to be addressed to above address 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Rat 
Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc 


Valves and Transistor 
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Cover Story 


Our front cover this month depicts 
portion of a recently introduced inte- 
gration system developed by’ Fairchild, 
known as the 4500 “Micromatrix”. 

Designed for large and medium scale 
integration, the 4500 ‘Micromatrix” Is 
the first in a series of cellular arrays. 
It consists of an array of eight iden- 
tical cells arranged by a 4 x 2 pattern. 
Each cell contains four, 4-input DTL 
NAND gates; interconnecton of the 
gates is performed with a two-layer 
metalisation to meet various require- 
ments. More about “Micromatrix” 
elsewhere this issue. 


DURALUMIN, ALUMINIUM ALLOY TUBING 


IDEAL FOR BEAM AERIALS AND T.V. 


% LIGHT * STRONG % NON-CORROSIVE 
STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY 


ALL DIAMETERS-3" TO 3” 


Price List on Request 
STOCKISTS OF SHEETS—ALL SIZES AND GAUGES 


GUNNERSEN ALLEN METALS PTY. LTD. 


SALMON STREET, HANSON ROAD, 
PORT MELBOURNE, VIC. WINGFIELD, S.A. 


Phone: 64-3351 (10 lines) Phone: 45-6021 (4 lines) 
Telegrams: “Metals,” Melb. Telegrams: “Metals,” Adel. 


CALL BOOK 


1968-69 EDITION 
NOW AVAILABLE! 75 Cents, from your usual Supplier 


BRIGHT STAR CRYSTALS 


FOR ACCURACY, STABILITY, ACTIVITY 
AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 
DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U. 
THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 
AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Ke. 


5,500 Ke. T.V. Sweep Genorator Crystals, $7.25; 
100 Ke. and 1000 Ke. Frequency Standard, $17; 
plus Sales Tax. 


Immediate delivery on all above types. 
AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Ke. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 
ALSO AMATEUR TYPE CRYSTALS —3.5 Mc. AND 7 Mc. BAND. 


Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 
Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur $3, Commercial $3.75. 


CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 


New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 


BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 


With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 
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VHF 


COMMUNICATIONS 


VHF COMMUNICATIONS, the Interna. 
tional Edition, printed in English, of the 
well established German Publication 
UKW-BERICHTE, is an Amateur Radio 
magazine catering especially for the VHF, 
UHF and Microwave enthusiast. 


VHF COMMUNICATIONS will follow the 
same path as UKW-BERICHTE, by speclal- 
ising in the publication of exact and 
extensive assembly instructions for VHF, 
UHF and Microwave transmitters, recelv- 
ers, converters, transceivers, antennas, 
measuring equipment and accessories, 
which can be easily duplicated, The lat- 
est advances in semiconductors, printed 
circuits and electronic technology are 
described in great detail. For most art- 
icles, all the special components required 
for the assembly of the described equip- 
ment, such as epoxy printed circuit 
boards, trimmers, coil formers, as well as 
metal parts and complete kits will be 
available from the Australasian Repre- 
sentative. 


VHF COMMUNICATIONS also features in- 
formation regarding the development of 
electronic equipment, measuring methods, 
as well as technical reports covering 
new techniques, new components and 
new equipment for the Amateur. 


VHF COMMUNICATIONS is a quarterly, 
published in February, May, August and 
November. Each edition contains roughly 
sixty pages of technical information and 
articles. 


VHF COMMUNICATIONS’ subscription 
rate (air mailed direct from the publisher) 
is $5.50 per year. Every copy is dis- 
patched in a sealed envelope to ensure 
that it arrives in perfect condition. 


Some copies of the German edition UKW 
Berichte are available free for perusal. 
Subscriptions, either cheque or money 
order/postal note should be forwarded 
to the Australasian Representative, Mr. 
Gordon Clarke, 2 Beaconview St., Bal- 
gowlah, N.S.W., 2093, Australia. 


UKW 


BERICHTE 
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VHF -UHF OSCILLATORS 
FAI RCHILD DIGEST Presented below, for readers of Amateur Radio is a list of Fairchild Semiconductor 


devices and circuit diagrams for use in the construction of VHF and UHF 


i oscillators. At the foot of the page there are brief specifications for the recom- 
Numberlofa bane mended devices taken from the Fairchild Short Form Catalogue. 


2N915-6 NPN Silicon Flanar Transistors designed specifically for Low Noise VHF Amplifier and 
a, Oscillator applications. 
2N918 NPN Silicon Planar Transistor for use in 1 K MHz Oscillator Circuits with rise and fall time 
a of less than 2.5 nSecs. 
$E1001-2 NPN Silicon Planar Transistors designed for use in high power gain, VHF Amplifier and 
a Oscillator Circuits. 
SE1010 NPN Silicon Planar Transistor designed specifically as Low Noise VHF Amplifier and 
——— Oscillator. 
SE3001-2 NPN Silicon Planar Transistors for use in UHF Oscillator Circuit applications, featuring 
er! high power gain, low leakage and typical fT of 900 MHz. 
SE5022 NPN Silicon Planar Transistor designed for use as VHF Oscillator and Amplifier, featur- 
————s ing high power gain at 200 MHz. 
AY7101 NPN Silicon Planar Transistor designed for wide band RF application and VHF Oscillator 
———— application. 
AY7104 NPN Silicon Planar Transistor for use in Low Power non-saturating switching circuits 
eet and VHF Amplifier and Oscillator Circuits. 
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AL CHARACTERISTICS @ 25°C. 
‘ Es E. z am 
LVCEO aS VCE (sat) TCBO rr Pur Total 
TYPE No. IcmA Iona Ce nite ICmA/IBMA VvcB mit, | Free Air 
Volts. min. z Volts. max. nA mw 
2N918 50 @ 10 50 @ 10/5 1@ 10/1 10 @ 60 250 360 
2N916 25 @ 10 50 @ 10/1 05 @ 10/1 10 @ 30 300 360 
2N918 15@ 3 20@ 3/1 0.4 @ 10/1 10 @ 15 600 200 
SE1001 45 @ 10 40 @ 10/10 2.0 @ 10/1 500 @ 30 200 200 
SE1002 45 @ 10 100 @ 10/10 2.0 @ 10/1 500 @ 30 200 200 
SE1010 15 @ 10 20@ 2/10 03 @ 10/1 500 @ 15 200 250 
SE3001 12@ 3 20@ 8/10 0.6 @ 10/1 500 @ 15 600 200 
SE3002 12@ 3 20@ 8/10 0.6 @ 10/1 500 @ 15 600 200 
SE5022 20@ 1 20-200@ 4/5 3 @ 10/5 50 @ 10 300 175 
AY7101 15 @ 10 20@ 2/10 03@ 20/2 | 50@15 400 300 
AY7104 45 @ 10 40@ 10/10 | 1.2@10/1 | 50@35 250 | 300 


For further information, data sheets and application bulletins, write or phone the Marketing Services Depart- 
ment, Fairchild Australia Pty. Ltd. Prices on application. 


Le 
EAIRCHILDB 420 MT. DANDENONG ROAD, CROYDON. 3136. as 
See) 
AUSTRALIA PTY. LTD. 
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YAESU 


.Going SSB? 


BAIL ELECTRONIC SERVICES have the answers! 
Widest choice from the YAESU Australian Agents. 


FRDX-400 Receiver: 160-10 mx, I.F. "T" notch filter, 
100/25 Ke. calibrator, selectable slow/fast AGC, 
provision for internal installation of FET VHF con- 
verters, FM with squelch. Laboratory proven, 
outstanding sensitivity. Can be linked with 
FLDX-400 for transceiving. 


FLDX-400 Transmitter: PA 2 x 6JSG6A, 300w. 
speech peak input. Mechenicel filter, VOX, ALC; 
adaptable to FSK for R’ 


FTDX-400 Transceiver: 80/10 mx, 400-500w., built- 
in AC power supply, VOX, ALC, off-set tuning, 
calibrator . . . the lot! 


FLDX-2000 Linear Amplifier: AB2 grounded grid, 
built-in power supply and SWR indicator. Forced- 
air cooling. A real signal booster for any Amateur 
exciter or transceiver. Officially approved for 
Australian Amateur use at 400w. p.e.p. output. 
FTDX-100 Transceiver: Low current drain, tran- 
sistorised, AC/DC power supply built-in, Many 
additional features; ideal for portable/mobile, 
150w. peak input. 

FTV-650 Six Metre Transverter: Converts your 28 
Mc. SSB to VHF, includes receiving converter. 
FT-200 NEW Transceiver . . . Available shortly. 
(Circuit: 50 cents plus 5 cents postage.) 


Also available: Transceiver FT-50, Transmitter FL-50, Receiver FR-50, Low Pass Filter FF-30DX, Type “F” SSB Generator 
Assembly, SWR Meter K-109, Yaesu valves and spares, Co-ax. Connectors, Hy-Gain (U.S.A.) Beams. 


BAIL ELECTRONIC SERVICES, 60 shannon st., Box Hill North, Vic., 3129. Ph. 89-2213 


Rep. in N.S.W.: A. J. ("SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010 


BAIL POLICY: Manufacturer-backed 90-day warranty. All sets are 
tested before despatch. After-sales service and spares availability. 


Full details from the authorised Australian Agent: 


The Trimax GS4 Solid State 
Volume Indicator has been 
specifically designed for dynamic 
Programme level measurements, 
with a meter having the fast rise 
time required to detect the peaks 
of programme material. Its 
application, however, extends to 
the entire field of level 
measurement in the audio 
frequency range. The accuracy of 
calibration and small attenuator 
increments (2 db steps) also 
make it particularly suitable for 
the lining up and transmission 
testing of an entire system. 

A high-quality shielded input 
transformer enables the 
instrument to be used on 
balanced or unbalanced systems. 


L M Ericsson Pty. Ltd. 
TRIMAX DIVISION 


Cnr. Charles Street and Williams Rd, 
North Coburg 3058, Vic., Aust. 
Phone 35 1203. 

Cables and telegrams: 

Trimax, Melbourne. 
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ainton Reliability 
and Quality 


CONNECTORS 

‘A range from 2 contacts to 71 
contacts which will meet most 
requirements. 


RESISTORS 


An almost infinite variety in 
wire-wound, cracked carbon 
and metal film, 


FADERS : 
ATTENUATORS 
SWITCHES 


2 A miniature 
3,6 and 10 amps double pole 


Other Painton components include: RF Chokes, Knobs, Dials, Pointers, Spring Loaded Terminals, 
“Camblock" Terminal Strips, Relays, 


PAINTON are distributors in Australia for the following high grade components: 
ALCOSWITCH  sub-miniature switches and PARKER The 10,000% overload meter. 


nobs, 


DIGITIZER Decade and binary thumb- DAVALL Moulded track, carbon 


wheel switches. potentiometers. 


PAINTON (AUSTRALIA) PTY. LTD. 


29 RAILWAY AVENUE, HUNTINGDALE, VICTORIA 3166. ’PHONE 569 0931 


Consult your PAINTON sales office for more detailed information. 


N.S.W. 2065 QLD. 4122 S.A. 5112 W.A, 6007 
6 Pacific Highway 7 Gralunga Street 11 Black Top Road Everett Agency Ply. Ltd. 
St. Leonards Mount Gravatt Hillbank 17 Northwood Street 
(Via Elizabeth Vale) West Leederville 
43 2652 49 5386 55 6339 841 
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VK3 V.H.F. GROUP TWO METRE CONVERTER 


BY THE PROJECTS COMMITTEE OF THE VK3 V.H.F. GROUP 


ful 6 metre converter by the then 
Converter Committee of the VK3 
V.HF. Group, a 2 metre converter has 
been developed. Design of a 432 Mc. 
converter is continuing. The design 
objectives for the 2 metre converter 
were: 
(a) Best noise figure possible con- 
sistent with reasonable cost. 
(b) Sufficient gain to allow use with 
tunable i.f. receivers of relatively 


St the development of a success- 


low sensitivity, such as car radio 
receivers. 

(c) Good cross-modulation character- 
istics. 


(d) Adaptable to a wide range of i.t. 
output frequencies, 


DESIGN CONSIDERATIONS 

Semiconductor devices that will out- 
perform the best vacuum tubes are 
readily available at very attractive 
prices. Semiconductors are, therefore, 
the logical choice, ‘There is little to 
chose between bipolar transistors and 
field effect transistors on the basis of 
noise figure. Noise figure is generally 
regarded as being the most. useful fig- 
ure of merit for devices to be used for 
vht-ubf, amplifier applications. 

‘A brief discussion of noise may be 
in order. Any generated signal has 
associated with it an amount of noise. 
This noise is unavoidable, since it is 
generated by thermal agitation in the 
Source impedance of the generator, for 
example the radiation resistance of an 
antenna, The theoretical limit to recep- 
tion is the ratio of signal power to 
noise power, ic. the signal to noise 
ratio. 

‘Just what constitutes a minimum 
usable signal to noise ratio cannot be 
specified, since this depends on the type 
of signal and to a very large extent 
the person receiving the signal. 

Noise figure is the amount by which 
signal to noise ratio is degraded after 
passing through an amplifier, and is 
given by the formula: 

SiN 
NF = 10 Logw ‘SuNe 


‘Where S,Ni is the input signal to 
a poise ratio. aoe 
fs is the output 0 

noise ratio. 


In general, while the lowest possible 
noise figure is desirable at 144 Mc. 
there is a limit to the minimum useful 
noise figure. In addition to noise due 
to thermal agitation in the radiation 
resistance of the antenna and the input 
stages of the receiver, external noise 
is also received by the antenna. At 
144 Mc. external noise is made up of 
man-made electrical noise, atmospheric 
noise and cosmic noise. In quiet loca- 
tions cosmic noise is the limiting 
factor. 

As the noise figure is lowered, noise 
introduced by the receiver becomes 
insignificant in relation to external 
noise, and further reducing the noise 
figure brings no real benefit. 
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In the practical case, lower noise 
figures may be necessary to overcome 
unusually high feeder losses. 

The noise figure below which cosmic 
noise is the limiting factor is consider- 
ed to be 2-25 db. at 144 Me. 

Accurate measurement of noise figure 
is quite difficult and the many pitfalls 
can give rise to conflicting or exagger- 


Converter gain must be sufficient to 
override noise generated by the tunable 
if, and in addition must provide suf- 
ficient signal so that the total amplifica- 
tion makes any signal above the noise 
audible. Approximately 20 db. gain is 
quite adequate for use with any com- 
munication receiver, however since car 
radios and other ‘less elaborate re- 


ated claims about receiver performance. 
Noise figure is generally measured in- 
directly, by determining the amount of 
extra noise necessary to double the 
noise output of the receiver. ‘The tech- 
nique used must not rely upon assumed 
linearity of the receiver. 
Equipment used to obtain noise fig- 
ures quoted for prototypes was: 
(a) Hewlett Packard noise source, 
diode type, HP343A. 
(b) Hewlett Packard ‘noise figure 
meter type HP340B (22 Mc. if.). 


MPFIO6 —2N38i9. 


ceivers are likely to be used, consider- 
ably more gain than 20 db. is desirable. 
One microvolt into a converter with 
35 db. conversion gain will produce an 
output of 87 microvolts at the if. 
frequency. 

Susceptability to cross-modulation is 
determined by the shape of the transfer 
characteristic of the device concerned. 
Because of the approximate square law 
characteristics of FETs, their use sig- 
nificantly reduces ¢ross-modulation 
problems. 


Circuit of VK3 V.H.F. Group 2 Metre Converter 


C1333 pF. 
12-22 pr. 
6133.3 oF. 
C14—1000 pe. 
154700 pk:* 
C16—1000 pF: 
179.047 ‘ur. 
Ci8—0.047 uF. 
191000 pr. 
€20—1000 pF. 


1—MPF 106. 


Capacitors marked * 
Red Cap.others 
Disc Ceramic 
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For optimum performance, the low- 
est intermediate frequency is limited by 
the bandwidth of the converter. Noise 
is additive on a power basis and if the 
first image band falls within the band- 
width of the converter, image noise 
will add to noise already associated 
with the signal, reducing the signal to 
noise ratio, For the worst possible case 
signal to noise ratio may be degraded 
by 3 db. 


DESCRIPTION 

In view of the above considerations, 
it was decided to use field effect tran- 
sistors in the design. Evaluation of the 
specifications of available FETs result- 
ed in the use of the MPF106 N-channel 
junction FET (Motorola) for r.f. am- 
plifier and mixer functions. The 2N3819 
N-channel JFET (Texas Instruments) 
was chosen for oscillator and source 
follower. 

The first amplifier stage uses an 
MPF106/2N5485 (Ql) in neutralised 
common source configuration. Neutral- 
isation could have been avoided by the 
use of dual gate metal oxide insulated 
gate FETs (MOS-FETs), however con- 
sideration of noise figure and the ease 
of neutralisation with the circuit used 
led to the choice of the MPF106 JFET. 
Neutralisation is accomplished by ad- 
justment of L3, which resonates with 
the drain to gate feedback capacitance 
to form a high impedance parallel 
resonant circuit at 144 Mc. 

Signal is taken from L2 in the drain 
circuit of Ql via C7 to the source of 
Q2, a second MPF106. The second stage 
is'in grounded gate configuration, 
forming with Ql a shunt fed cascode 
rf. stage. Signal is taken from L4 in 
the drain of Q2 via C9 to the gate of 


@Q4, the mixer. Oscillator injection is 
via a link on L8 into the source of Q4. 

Intermediate frequency output ap- 
pears across R6 in the drain circuit of 
the mixer, while a direct coupled source 
follower (Q5) transforms the if. band 
to a low impedance for use with co- 
axial cable. 

‘The crystal oscillator circuit requires 
some comment. A single FET is used 
as both oscillator and multiplier. The 
circuit is designed for use with third 
overtone crystals in the range 38-48 
Mc. Adjustment of oscillator to exact 
frequency is possible with adjustment 
of L5. If this facility is not required, 
L5 may be replaced by a link and the 
value of R3 increased to 56K ohms. 

The third harmonic of the crystal 
frequency is selected by L7. The double 
tuned circuit coupling of L7, L8, L9, 
results in a “clean” injection waveform 
at the source of the mixer. Fifth over- 
tone crystals of about 61 Mc. have been 
used, with doubling in Q3, but insuf- 
ficient information is available for 
success with this range to be guaran- 
teed. No changes to coil dimensions 
were required. 

A supply of 9-15v. at 10-20 mA, d.c. 
is required. The design voltage 12v. 
Positive and negative supply rails are 
dc, isolated from earth, giving greater 
flexibility in application, Should this 
not be required, the appropriate by- 
pass capacitors ‘may be replaced by 
short wire straps. 

The converter is constructed on an 
epoxy fibre-glass printed circuit board 
4” x 2)”, which is the same size as the 
VK3 V.HF. Group 6 metre converter. 
All capacitors below 100 pF, are NPO 
disc ceramics. Above 100 pF. Hi-K disc 
ceramics are used. Resistors used must 


COIL DATA 


ut L2 


gees 12 


Le U7 
34 Wo G2: 2 ’ 


7 2. 8 € 


ts/i9 


rs 


tz 
1—Gate Q1. 1—3.3 pF. (C6) 1—Drain 02. 1470 @ (R4) — 1—Source 04. 
2—Minus 12v. 2—470pF.(C7) 2—Plus 12v. 2—Drain 03. 2—10K 9 (R7) 
3-Aerial. 3Plus 12v. 3-33 pF. 
4—Drain 1. (C13) 
Lis% turns 25% turns = L4—4%% tums = L7—5¥% turns y 
22swg.T.C. 22swg.TC. 2swg.TC. 22swg. TC.  L8—B% turns 
tap (3) % turn = Tap (2) 1% t. L9—1% turns 
from coldend. —_ from cold end, spaced 1/16” 
tap (4) 1% t. from L8. Both 
from hot end. 22 swg. T.C. 


L3—15 turns of 30 gauge B. & S. enamel, close wound. 

15—18 turns of 30 gauge B. & S. enamel, close wound. 

1613 turns of 30 gauge B. & S. enamel, close wound. 

All coils are wound on Neosid formers with type F29 cores. 

Li, L2, L3, L4, L5, L6 are in single cans. L7, L8, L9 in one double can. 

The turns on L1, L2, L4, L7, L8 are spaced to cover 4” winding to commence 


at base of former. 


Amateur Radio, February, 1969 


be of small physical dimensions. Rat- 
ings up to } watt are suitable. The 
coil formers used are Neosid type A 
(single assembly) and the type B 
(double assembly) with screening cans. 
The bases usually provided have not 
been used, so as to maintain high un- 
loaded tuned circuit Q. Instead, the 
boards are drilled 7/32” and the form- 
ers glued in. F29 v.hf. slugs are used 
throughout. Coil dimensions are given. 


PERFORMANCE 

All prototypes were measured with 
noise figures in the vicinity of 2 db. 
The minimum noise figures of two of 
the prototype converters were 1.6 db. 

The gain of the converter is adequate 
for all reasonable applications, with 
protoypes having measured conversion 
gains in excess of 35 db, With all tuned 
circuits peaked for 144.25 Mc, 3 db. 
bandwidth was 540 Ke. The noise fig- 
ure was substantially constant over this 
range. The 10 db. bandwidth was 14 
Mc, The bandwidth is quite adequate 
for operation in the normally used part 
of the band, and allows the use of i's 
down to the broadcast band. Greater 
bandwidths may be obtained by stag- 
ger tuning, with some sacrifice in gai 
and noise figure. 

No measurements of cross-modula- 
tion have been pectorm ed) Qualitative 
tests indicate that cross-modulation per- 
formance is. very good. | No diode pro- 
tection at the input of the converter 
was found necessary, even when used 
with transmitters of over 100w. input. 


CONSTRUCTION 

Complete construction details will be 
supplied with the kits which will be 
made available. For those not wishing 
to obtain the kit, a few hints may be 
helpful. 

First, all minor components should 
be soldered in. Locating lands on the 
Neosid formers should be filed off and 
the formers glued in place with Aral- 
dite, making sure that the former lines 
up correctly with the position of the 
can, 

Care must be taken when soldering 
in the FETs, to prevent damage due to 
excessive leakage current from solder- 
ing iron tip to earth if a Scope solder- 
ing iron is used. The board should be 
isolated from earth while soldering the 
FETs in place. No special precautions 
are necessary when handling the FETs 
used, however for best performance 
they should be pushed down to within 
1/8" of the board. The FETs are 
guaranteed by the manufacturer to sus- 
tain 260°C. lead temperature 1/16” 
from the body for 10 seconds. A Scope 
soldering iron with clean, pointed in- 
strument tip is suitable. 


ALIGNMENT 

With supply connected to the com- 
pleted converter, L5 and L6 should be 
tuned for maximum voltage across Ré. 
The 5 volt range of a multimeter is 
suitable. Approximately } volt change 
should be evident. With the voltmeter 
connected across R7, L7 and L8 should 
be adjusted for maximum reading 
(approximately 4 volt change). Some 
particularly inactive crystals may be 
made to work by increasing the value 
of R3 from 390 ohms to 1K ohms. 
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Connect antenna to converter and 
output of converter to the tunable if. 
Using a suitable signal source—signal 
generator, early stages of own trans- 
mitter or a strong local _signal—adjust 
the other coils in order L4, L2, Li. If 
the converter oscillates adjust 13 to 
restore stability. Re-peak all coils and 
neutralising for best results, Final 
alignment may be carried out with a 
simple noise generator if available. 

A number of kit sets have been made 
available to members of the VK3 V.HF. 
Group. A further limited number of 
Kits will be made available by post at 
a price of $12.50 including postage. The 
kit is complete except for the crystal. 

Because of the large number of spec- 
ialised components, it was decided to 
make available the full kit comprising 
Grilled board, resistors, _ capacitors, 
FETs, co-axial’ and crystal sockets, coil 
former assemblies and incidental bits. 


Inquiries should be addressed to: 


“Two Metre Converter,” 
W.LA., Vic. Div, 

P.O, Box 36, East Melbourne, 
Vie, 3002, 


OBITUARY 


MAX FOLIE, VK3GZ 

‘The death occurred on 28h December 
of Max Folie, VKSGZ, at the age of 59. 

Born in Richmond, Victoria, in 1909, 
he was educated at’ Surrey Hills State 
School, Scotch College and the Royal 
Melbourne Technical School. He studied 
Radio. Engineering and was an associate 
member of the Institute of Radio and 
Electronic’ Engineers of Australia. “He 
joined the Wireless Institute of Australia 
in February 1948. 

‘Max had many interests and although 
he had only limited time to devote to 
Amateur Radio, was at the time of his 
death trying to organise a radio club in 
Mildura, 

Max entered the field of commercial 
radio. in 1932 when he was appointed 
engineer to 3¥B, when he. installed a 
Station In @ railway carriage which visited 
and transmitted from many country towns. 
He built the first’ equipment for 3MA 
Mildura when the station was formed in 
1933. At the time of his death he was 
managing director of Sunraysia Television 
Ltd. STV8, with which company he had 
been for the last four years. 

Members of the Wireless Institute of 
Australia regret the passing of another 
of our ploneers and extend their sympathy 
fo his family. 


oo OIN 


VK3 VHF GROUP 


2 METRE CONVERTER 


KITS AVAILABLE FOR THIS 
CONVERTER, $12.50 each, post pald. 


Cash with Order to: 
Victorian Division, W.LA. 
P.O. Box 36, East Melb. » 3002, 
May be some slight delays depend- 


ing on arrival of components from 
overseas. 


FAIRCHILD WINS TOP AWARD 


An advanced integrated circuit array 
developed by Fairchild Semiconductor 
was acclaimed as one of the 100 most 
significant technical products of 1968 
in the Annual National Research Week 
competition held recently in New York. 

Fairchild’s winning entry was the 
4500 Bipolar “Micromatrix” Array, a 
monolithic semiconductor device that 
provides the electrical equivalent of 352 
transistors, resistors, diodes and other 
components, all interconnected to pro- 
vide a desired function. “Micromatrix” 
is a new design technique that utilises 
computer aided design facilities to 
achieve low production costs and fast 
deliveries on order. 

The 4500 “Micromatrix” Array is a 
highly complex unit, which incorpor- 
ates a standard semiconductor base with 
unique two-level wiring interconnec- 
tions, designed to a customer's speci- 
fications. It consists of eight distinct 
cells on a silicon chip, and, apart from 
its package, is no larger than the head 
of _an ordinary pin. 

‘The only integrated circuit among the 
100 products selected, the 4500 features 
exceptional reliability and a high de- 
gree of logic compatibility with other 
cireuits. 


Modified Printed Circuit Board of the VK3 V.H.F. Group 2 Metre Converter 
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TO SAFETY 


VK3 VHF GROUP 


6 METRE CONVERTER 


Transistorised Basic Kit, as detailed 
in “AR.” November, 1967. 
FETs, Transistors, Coil Formers and 
Printed Circuit Board. No capacitors, 
resistors or crystal: 

Basic Kit .... .... ... $6.50, post paid 
P.C. Board +» $1.50, post paid 
2 FETs for modified output, $2 extra 
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SOLID STATE COUPLING METHODS’ 


The whys and wherefore of coupling circuits in solid state if. amplifier design 


predicti 


was writ 

that, “Undoubte 
eventually replace tubes in all of ‘he 
t.v. circuits but the crt. itself.” Not 
only has this prediction come true, 
but at some future date, this may well 
be remembered, not as the Space Age, 
but as the Semiconductor Age. Each 
new development in the transistor line 
presents a different problem to the cir- 
cuit designer; the bipolar transistor, the 
FET and the IC. 

As the usable frequency spirals up- 
wards, the input and output circuits 
must be altered to compensate for dif- 
ferent input and output im! ces. 
Input, output and feedback capacitances 
(by whatever the name) and methods 
of coupling to achieve the desired gain 
and bandpass characteristics also 
change. 


COMPARISON TO VACUUM TUBE 
LF. CIRCUITS 

‘The transistor has been considered as 
essentially a current amplifier. As an 
if. amplifier, however, its sole purpose 
is to provide a sufficiently high voltage 
level at the detector input. It may be 
regarded, except for the considerations 
to follow, to be similar to vacuum tube 
voltage amplifier circuits. 

Tubes have relative! high input and 
output impedances. Bipolar transistors, 

the more useful configurations, have 
high output impedances (although con- 
siderably lower than that of tubes), 
but, unfortunately, have quite low input 
impedances. FETs on the other hand, 
have semiconductor characteristics, but 
with impedances higher even ‘than 
vacuum tubes. 

Because the transistor is basically a 
power amplifier, the maximum transfer 
of power occurs when the coupling 
network is matched, both to the output 
of one stage and input of the next stage. 
In addition to impedance mat e 
resonant frequency of any tuned circuit 
connected the transistor must be 
considered. The output capacity of 
most transistors is low, but the input 

often higher than those of 


BOUT seven years ago, I made a 
some pe I 


since they are part of the total tuning 
capacity across the coils in if. am- 
plifiers. 

Of the three possible circuit config- 
urations, common-base, common-emit- 
ter, and common-collector, the com- 
mon-emitter circuit is almost exclu- 
sively used for if. circuitry. It is the 
common emitter circuit that produces 
a high voltage gain as well as the great- 
gst power gain of the three configura 

ions, 

‘Another advantage in using the com- 
mon emitter circuit is the possibility 
of isolation due to the physical layout 


“Reprinted from “CQ.” July 1968, 
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of the transistor terminals. Reference 
to Fig. 1 shows that a shield partition 
may 


circuit. 
transistors the additional lead does not 


provides a separate element for a.g.c. 
control that is completely isolated from 
the active rf. circuit elements. 


Fig. 1; Basing diagrams of, most tanaitors 
are alike for the ground ‘lead or the 


Until recently, the collector of a 
triode transistor ‘was tied to the, case 
and presented a problem in shielding 
Now, many rf./if. types have the cast 

lated from ‘the ‘or elements 
and it can be grounded through a fi 
lead connected to the case. 


OUTPUT CIRCUITS 
The output impedance of the tran- 
sistor in an L-C tuned amplifier is suf- 


impedance of the L-C circuit or omit- 
ted, depending upon the desired load- 
ing, the loading effect of the collector, 
and the means by which it is coupled 
to the following base. 


Fi Hoge eal sit of I 
air Sees amie tm 


INPUT CIRCUITS 

In order that the low impedance 
input of the transistor does not excess- 
load the tuned circuits, ier ety 


iespeianice matching must be Tecerted 


‘There are three ways in which the 
proper match may be achieved. To 
better understand these methods, con- 
sider the various relations of the par- 
allel tuned resonant circuit shown in 

‘ig. 3. 


Zreaanance® OX. OX 


ean 


© 


Fig. 3-—A parallel tuned circu 
Eure, “vltsge and’ “lmpedance’ rolelonshi 


At resonance, the inductive and cap- 
acitive reactances are equal and the 
resonant impedance, Zx, is the product 
of the coil Q (deter ‘ing the band- 
width) and the reactance of either 
element since they are equal at reson~ 
ance, The Q is the ratio of the tank 
current (I. or Ic) to the total current 
from the generator. Since the current 
I divides, the ratio of the currents in 
each branch depends upon the ratios of 
reactance and resistance present in the 
tank circuit. If the generator is con- 
sidered to have a very high impedance, 
then the signal may be injected between 
the common terminal and terminal 1, 
2, or 3 in Fig, 4, without affecting the 
resonant frequency, unloaded Q, or 
resonant impedance of the tuned’ cir- 
cuit, since Zr = ZZs/Z, + Za as in 
parallel resistance, 


Toman 

Fig. 4—Impedance matching by means of a 

tapped Inductor. Tha tap Impedance equ 

Zq {Me/NI® whore Ne i the number of t 
common 


Since the inductance of a coil varies 
as the square of the number of turns, 
the inductance, and hence the reactance 
and impedance at points 1, 2, and 3, 
will be one ninth, four ninths, and the 
total impedance ’ respectively. Other 
arrangements are equally possible, i.e. 
a centre tap gives one-fourth the total 
impedance, etc. 

The tuning capacity (where used) 
may be employed in a similar way to 
divide the total impedance, as shown 
in Fig. 5A. If the resultant capacity 
is the tuning capacity, the rf. voltage 
across the tuned circuit is divided in 
the ratio of capacitive reactance, or 
the inverse of the capacity ratios, since: 
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Stagger tuned if’s, as found in tv. 
circuits, use the tube capacity (plus 
strays) as the only resonating capacity. 
In transistor circuits the input capacity 
is often much higher, but as seen in 
Fig, 5B, this capacity’ may be used as 
part of the impedance divider. If this 
capacity is too small, additional cap- 


E=h+& 


(a) 


Fig, SA—Impedance matching by means of @ 
capacitive divider. 


acity may be used across the input, or 
the coupling capacitor that forms ‘the 
other part of the divider may be made 
sufficiently small to give the proper 
division, When the tuning capacity 
consists ‘mostly of a large fixed capaci- 
tor across the coil, this divider has little 
effect on the tuning if a small coupling 
value is used. See Fig. 6 for typical 
values. 


Fig. 6—Typlcal capacitor divider circuit and values, 


DOUBLE-TUNED CIRCUITS 


Basically, the tuning and coupling of 
tuned pairs are accomplished the same 
way as for tube circuits, The only 
difference in their application to tran- 
sistor circuitry is in the means of 
loading. 


Fig. 7 shows the way in which a 
transistor with output impedance Ro 
and capacitance Co is connected by 
means of a tap to the primary. ‘The 
secondary is connected to another tran- 
sistor stage with equivalent parallel 
input resistance Rr and capacitance Ci. 
The primary tap is usually at or near 
the top, due to the fairly high value of 
Ro. The secondary tap will normally 
be placed well below the middle of the 
coil to provide the desired amount of 
loading, since Ri is low, compared to 
Ro. The coupling may consist of either 
capacity or mutual inductance. 
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SINGLE-TUNED 
‘TRANSFORMER COUPLING 


An alternate method of matching a 
single tuned circuit to the input imped- 
ance of another transistor is by means 
of transformer coupling where the sec- 
ondary and primary are tightly coupled 
but has a step down ratio. The step 
down ratio of the transformer should 
be equal to the square root of the ratio 
of output to input impedance of the 
transistors, This, in turn, gives the 
number of turns’ for the secondary, if 
the number of primary turns is already 
known, In this case the secondary is 
untuned, as shown in Fig. 8. 


* (8) 
Fig. 58.—Typical circuit uses the coupling capacitor. 
Ce and the Input capacity C1 to form the imped- 
ance divider. 


Fig. 7.—Equivalent circuit of Input and 
maatchiog with “a tuned pair. The" coupling 


between the two coils is dl 


NEUTRALISATION OR 
UNILATERALISATION 

Unlike the vacuum tube, the tran- 
sistor is not a unilateral ‘device, ie. 
current can flow in both directions, even 
though small. Because it can do this, 
the output voltage variations cause 
variations at the input of the same 
transistor. ‘The result is a feedback 
voltage that is, unfortunately, in phase 
and therefore regenerative. If’ this feed- 
back voltage is large enough, the am- 
plifier goes into oscillation. Just as in 
tube amplifiers, the feedback is large at 
higher frequencies, and if the frequency 
is low enough, the feedback voltage is 
too small to be of consequence. The 
equivalent feedback circuit of the com- 
mon emitter circuit of Fig. 9A is shown 
in Fig. 9B. 

The capacity of the base-collector 
junction, Ces, is small and of little 
‘consequence at low frequencies. The 
resistor it shunts, Res, is very high and 
is of little consequence under normal 
operation when reverse bias is applied 
to the base-collector junction. As the 


sed In the text. 


frequency increases, the capacitive re- 
actance decreases, until] such a fre- 
quency is reached where the imped- 
ance becomes lower than the value of 
Res and feedback occurs. The base 
spreading resistance R», produces a 
positive feedback voltage due to the 
collector current passing through Cos. 


Since we are interested in the use 
of these circuits at reasonably high fre- 
quencies some means must be used to 
prevent the occurrence of regeneration 
and oscillation, This method is known 
as unilateralisation when all the input 
changes due to feedback, both resistive 
and reactive are cancelled. If only the 
reactive changes are cancelled, they are 
said to be neutralised. 


(8) 

Fig. 9A—Simplified common emitter amplifier. 

Fig. 98—Common emitter “equivalent high 

frequency circuit showing the elements that 
produce fe 


To some readers who are familiar 
with transmitter circuitry, the methods 
used for unilateralisation’ and neutral- 
isation will be familiar. For reasons 
previously given, the common-emitter 
amplifier only will be discussed, al- 
though the following methods ’ will 
apply equally to the common-base 
amplifier. 

Fig. 10 shows a typical if. stage 
using transformers with untuned sec- 
ondaries for the input and output cir~ 
cuits. The input signal is ac. coupled 
by means of the step down secondary 
winding, through the d.c, blocking cap- 
acitor, Cs, to the base. The transistor 
is forward biased by means of the 
resistor Rx and the supply voltage. 
This provides the proper bias voltage 
between the base and emitter. The 


Typical i.f. amplifier stage unilateralised 
By partial “emitter degeneration. Components Rt, 
‘and Gy form the unilateralising network. 


unbypassed resistor, R1, in the emitter 
provides degeneration and reduces the 
positive feedback produced in the base 
spreading resistance within the tran- 
sistor structure itself Resistor R2, in 
conjunction with Cu, the neutralising 
capacitor, produces an additional nega- 
tive feedback due to collector current 
that is directed back to the emitter. 
(Continued on Page 15) 
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PUTTING THE GELOSO G222 ON 160 METRES 


sideband and the prospect of the 
Geloso becoming obsolete. it was 
decided to carry out modifications to 
make it more versatile. Rather than 
shelve or sell a useful piece of equip- 
ment, it can be adapted to perform a 
function not normally covered by the 
ss.b. transceiver. Although modifica~ 
tions were carried out to a complete 
Geloso transmitter, the information 
should be of equal interest to people 
with the Geloso v.f.o. only. The obser- 
vations on stability should be of inter- 
est together -with others recently 
appearing in this magazine, 
The aim of the modifications were: 


1, Introduce coverage of the 160 
metre band without altering the 
existing coverage of six bands or 
the v.f.o. calibration, 

2, Improve the general stability of 
the v..o. 

It might be considered unnecessary to 
preserve operation on the 27 Mc. band, 
however it was found practical to 
retain this band without introducing 
an extra switch position. Under the 
re-arranged scheme both band switches, 
exciter and final, have been altered as 


if view of the general acceptance of 


follows: 
Old New 
Band Scheme Scheme 
1 80 mx 160 mx 
2 40 mx 80 mx 
3 20 mx 40 mx 
4 15 mx 20 mx 
5 11 mx 15 mx 
6 10 mx 11 & 10 mx 


MODIFICATIONS TO THE 
FINAL TUNING 

It is quite simple to cover 10 and 11 
metres on the one tap of the final 
tuning tank, The 11 metre tap was 
removed completely. In this case it 
was found desirable to re-locate the 
10 and 15 metre taps at points indi- 
cated in Fig. 1. 

An extra coil must be wound for the 
160 metre band. With the existing 
tuning capacitance, the L/C ratio was 
found to be too high and thus an extra 
capacitance must be switched in par- 


y 


foun 352000 


SWITCH IW 160 METER POSiTON 


CNew capacitor, 200 pF. low K high voltage 
‘ceramic. 


Topping, point: 
‘and 11 metres—turn 4, 
48 metres—tum 6. 
20 to 80 metres—no change. 
L-New coll, 25 "turns of 22'8,'8'S., close wound, 
‘on 1% Inch bakelite former 


*P.0. Box 108, Preston, Vic., 3072. 
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allel. To achieve this, an extra switch 
wafer was added to’ the final range 
change switch. This is fairly easy to 
do if one has an old two-bank 6 or 12 
position Oak switch. I was fortunate 
in having such a switch with a ceramic 
wafer which was ideal for the purpose. 

Having the spare switch and using 
some of the parts of the existing switch, 
including the tap shorting wafer, it is 
not difficult to engineer the new switch 
(Fig. 3). It will probably be necessary 
to use the new clicker plate and shaft 
because of the unusual driving shaft 
on the original switch, To engage the 
original wafer a double flat should be 
filed on the switch end of the shaft. 

The extra coil was wound on a 14” 
diam. bakelite tube (Fig. 2) and 
was mounted vertically between the 
6146, the tuning capacitor and the filter 
capacitor, It was attached to the 
chassis by means of a right angle brass 
bracket. ‘The actual winding was close 
to the top end of the former and mount- 
ed so that it was close to the end of the 
existing coil, 

Having made coil, obtained the extra 
capacitors and re-modelled the switch, 
one should proceed as follows (see 

‘ig. 1). 

Remove all taps from the switch 
except the 10 metre tap. Discard the 
11 metre tap and shift all remaining 
taps around one position on the switch. 
Connect the lower end of the new coil 
to the 80 metre end of the old coil and 
the free end of the new coil to the 
shorting wiper of the switch. Connect 
the ceramic capacitors so that they are 
switched in parallel with the tuning 
capacitor in the 160 metre position. 

It should also be noted that the var- 
iable coupling capacitor may have to 
be considerably greater on 160 metres. 
In this case the extra capacitance was 
included in the aerial tuning unit, 


ALTERATIONS TO EXCITER 

At first sight it might appear neces- 
ary to provide a completely new oscilla- 
tor section, however if the 3.5 to 4 Mc. 
coil is removed and replaced by ane 


of four times the inductance, without 
changing any capacitance values, exact- 
ly half the frequency and range will be 
covered, namely 1.75 to 2 Mc. It is 
now possible to cover the 80 and 160 
metre bands with the same oscillator 
coverage, using the “intermediate” 


tuned circuit as either a straight ampli- 
fler or doubling to 3.5, (The termin- 
ology used here is that used in the 
Geloso manual.) The same scale can 
still be used for 3.5 to 4 Mc. and an 
extra scale can be marked below this 
scale from 1.8 to 1.9 Mc., exactly half 
3.6 to 3.8 Mc. 


In the new arrangement two extra 
coils must be introduced; one to cover 
1.8 Me. at the driver stage and an extra 
tuned circuit for 3.5 Mc. at the inter- 
mediate tuning position. At this posi- 
tion resistance coupling was tried, but 
this was inadequate at 3.5 Mc. In the 
original circuit, this stage is tuned by 
internal capacitance of the coil only. 
It was found to be impossible to make 
the new coil for 3.5 Mc. resonate in 
this way, but the non resonant coil 
was found to be quite adequate 


i.» exist 


The new oscillator coil for 1.75 Mc. 
was wound on a fairly large diameter 
former, and after some experiment, 
with a’ slug, In this case it was found 
to be best in the interests of stability. 
The absence of a slug does introduce 
some difficulty in tuning and to this 
end one turn may have to be either 
added or removed to obtain the correct 
scale law in conjunction with the trim- 
mer. Having settled on the new coil. 
the trimmer should be satisfactory for 
frequency adjustment, 


Table 1 is a tabulation of original 
and new circuit tuning ranges, 


Intermediate 

Band Oscillator Self Reson. Driver 
Mx Me. Me, ‘Me, 
Old arrangement: 

80 3.5-4.0 resistance 3.5-4.0 
40 35-365 70-73 7.0-73 
2 in nm » 140-146 
1 on » » oy 21,0-21.9 
11 6.74 13.48-13.6 26.96-27.23 
10 ——7.425 14.0-14.85 28,0-29.7 


New arrangement: 


160 1.75-2.0 resistance 1.75-2.0 
800 35-40 3.5-4.0 
40 35-365 70-73 7.0-7.3 
20 mon non 140-146 
15 oy 21,0-21.9 

11, 10 6.74-7.425 13.48-14.85 26.96-29.7 

Table 1. 
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EXCITER MODIFICATION 
PROCEDURE 

Wind the coils as described in Fig. 4. 
First let us deal with the driver tun- 
ing and switch wafer No. 3. Remove 
the 11 metre connection to the switch 
and shift all connections around one 
step, leaving the first position vacant. 
It will be noticed that the shorting 
sector does not bridge position No, 5 
(now 15 metres), but this is of little 
consequence. Place the new coil L12 
in a position between L10, the frame 
and wafer No, 3. The coil will be 
found to work satisfactorily although 
there is only }” space. (Note position 
1 is taken as the 160 metre end of the 
switch.) 

Next let us deal with the intermed- 
jate tuning position and switch wafer 
No. 2, The 11 metre tap on L4 must 
be disconnected. Some attention must 
be paid to the shorting sector on the 
back of the switch, Although not 
shown in the circuit diagram, this sec- 
tion is used to short out L5 when not 
in use, In the new circuit this would 
short out L5 in the 15 metre position. 
It is easily disconnected by bendinj 
the contact clip back out of the roa 
on the shorting side of the switch, This 
is most important. (It is the only con- 
tact clip in use on this side.) 

Shift connections from LS around one 
step, the circuitry remaining unaltered, 

nd’ leave the resistor in position 1 
intact, This leaves the second position 
vacant. 

The 3.5 Mc, oscillator coil occupies 
the position in’ front of the coil line up 


and this should be removed in order 
oan a1 
OSCHLATOR 
‘cous 


1 ty 
2 Fim Elza 


LOU Erreoee Fick 
BANK RANGE CHANGE SWITCH 


Refer to manual for details 
COIL DATA (Coils not listed remain unaltered): 
2A replaces L2—Wound 1% In. from the top of 

atin diam, ‘polythene former; otal helaht te 
in. wind, Ye In.; close spaced, 34 B. & 


enamel wire. Remove turns as required. 
‘See notes on stability} replaces. Lt. 


LAA. (optional 
—Wound Ys 


turna ‘as. requi 

Lt1.—Wound on former of old 12, retain slug tun- 
ing. FIL winding 2 with a single layer 
of close spaced % S. enamel wire. 

L12. Wound on a 7/18 In. diam. slug tuned former. 
Wind 1% in. of a single layer of close spaced 
34'B. £S. enamel wire. 

LaLeave off 11 metre top. 
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to wind Lil. Shift coils L1 and 13 
along one position, leaving a gap be- 
tween L3 and Ld. Into this gap is 
placed the new Lil which has, been 
wound on L2 former. L1 and L3 may 
both be replaced as discussed in the 
section on stability. L11 is wired into 
the circuit with its associate resistor 
to the vacant position 2 on bank 2. 


OSCILLATOR CONVERSION 

Lastly, let us deal with the oscillator 
conversion and switch wafer No. 1. 
It is necessary to locate the new oscil- 
Jator coil as far from the sides of the 
shield box as possible and as close to 
all associate circuitry as possible. The 
earth point of the 1,000 pF. mica cap- 
acitor must be moved to the tag strip 
directly across N555 to make extra 
space. 

In this case the new L2A coil is plac- 
ed directly in front of the cord drive 
spindle and close to L3 and the 6CLE 
socket. ‘There is still room for two new 
coils, LIA and L3A if required. L1A 
next to L2A and between the 1,000 pF. 
mica capacitor and the cord drive shaft, 
and L3A somewhere in between the old 
position of Li and L2. 

Connections to No. 1 wafer of the 
switch: The 11 metre connection is 
removed and connections to Li are 
moved around one position, the new 
L2A is connected to positions 1 and 2 
of switch wafer. 


STABILITY 


‘There has always been some problem 
of stability in this unit and the follow- 
ing points were noted. The new coil 
L2A_was much more stable than the 
old Li coil, especially when using no 
slug. This latter effect could have been 
a characteristic of the coil former and 
slug type used. However, the larger 
the diameter of the coil the more stable 
the results. It was decided to try a new 
coil LIA and a similar improvement 
was observed. 

Tt was also observed that there was 
considerably more erratic drift with 
the shield box in place. This defect 
was found to be due to intermittent 
contact around the perimeter of the 
shield, This problem was overcome by 
lining all contact surfaces with cellulose 
tape so that it only made contact with 
the two attaching screws. 


TUNING 

‘The intermediate and driver tuning 
is quite straight forward and can be 
carried out with slug adjustment, There 
was some lack of drive at the ends of 
the range 27 to 29.7 Mc. and if it is 
necessary to fully cover this range, a 
two-coil resonant circuit could be tried 
at the intermediate position. With L4 
peaked on 28 Me, there was sufficient 
drive between 27 Mc. and 29 Me, 

There are some problems in tuning 
the new oscillator coils without a slug. 
The tuning range on each band is 
dependent on a balance between the 
inductance of the coil and the capaci- 
tance of the variable trimmer. The 


AMATEUR FREQUENCIES: 
ONLY THE STRONG GO ON— 
SO SHOULD A LOT MORE 
AMATEURS! 


simplest way to correctly tune the coils 
is, before removing the old coil, cor- 
rectly adjust the variables to give the 
correct scale calibration, Wind the new 
coil and remove turns until the fre- 
quency at the bottom end of the scale 
is the same as before. Final check must 
be made with the cover in place. 

It is not possible to get the frequency 
exactly as before and any small error 
can be corrected for with the trimmer, 

If it is found that the tuning range 
is either longer or shorter than the 
calibrated scale, further adjustments 
must be necessary. Starting with the 
low end frequency adjusted correctly 
with the trimmer, if the top end fre- 
quency falls short of the calibration 
mark. turns must be removed from. the 
coil and the trimmer re-adjusted, Con- 
versely, if the top end frequency falls 
past the calibration mark, turns must 
be added. This is a tedious job and 
must be carried out with patience. If 
adjustments as described in the pre- 
vious paragraph are carried out, these 
extra adjustments should be unneces- 
sary. 

‘This article should be of interest to 
most people with Geloso’s, so good luck 
with your conversions and see you on 
160 metres. 


CHANGE OF ADDRESS 
W.LA. members are requested 
to promptly notify any change of 
address to their Divisional Secretary 
—not direct to “Amateur Radio.” 


rf 


the list is determined by the first num 
ber shown, ‘The first number represents 
the participant's total countri 
credits given for deleted count 
second “number shown  repres 
(Stal DEG. ereaite given, meluding 
deleted countries. Where totals are the 
same, stings “will be alphabetical by 
call sign. 

Credits for new members and those 
whose totals have been amended are 
also shown. 


PHONE 
VKSMS 315/338 = VKSAB 200/314 
VESAHO 312/396 © VGN 285/304 
VKGRU- 308/333 KATY «275/278 
VKaHR 304/322 VKSTL 271/277 
VKOMK 304/323 VKQAPK 260/274 
VK2Z = 303/320 VK2AAK 268/273 


New Member: 
No. 93 VAXY 115/110 


266/283 
266/275, 


301/315, 
298/322 
239/208 
287/203 
205/208 
286/274 
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PROJECT—SOLID STATE TRANSCEIVER 


H. L. HEPBURN,* VK3AFQ, and K. C. NISBET,t VK3AKK 


PART FOUR 


This month’s article will deal with 
five separate functions: 
(a) The filter pre-amplifier. 
(b) The transmitter mixer pre-amp. 
(c) The carrier oscillator/BFO. 
(d) The product detector. 
(e) The balanced modulator. 


Although these functions will be 
described separately, they are in fact 
combined on to thtee printed circuit 
boards. One board contains the filter 
pre-amplifier and the transmitter mixer 
pre-amplifier, a second p.c.b. houses the 
carrier oscillator/b.f.o. and an amplifier 
while the third board contains the 
product detector and balanced modu- 
lator. 

The second and third boards are 
housed in a 6}” x 44" die cast box to 
prevent radiation into the rest of the 
circuitry of the transceiver. 


THE FILTER PRE-AMPLIFIER 

The prime function of this module 
is to raise the output of the balanced 
modulator to a reasonable level prior 


HILTX.qonly 


which, in series, tune the drain coil L23 
to 9 Me. 

The function of Dé is explained later 
in this article, but D7 and D8 need 
comment, 

When in the “receive” mode the 
amplifier gets its ht, from the ag.c. 
rail and its gain is thus controlled by 
the a.g.c. system. The a.g.c. rail, how- 
ever, is only operative on receive. On 
transmit the amplifier is fed from the 
transmit h.t. line and is not ag.c. con- 
trolled. 

On receive diode D7 gates the ag.c. 
“h.t.” voltage to the amplifier while 
D8 prevents excitation of any transmit 
functions through the supply line. 

On transmit, the situation is reversed 
with D8 conducting and D7 blocking 
off the a.g.c. rail. 


THE TRANSMITTER 
MIXER PRE-AMPLIFIER 

This stage is used to raise the 9 Mc. 
. output from the filter board to 
uitable level for the various trans- 


a 
mitting mixers. 


AGC. Rail 


>H.I-TX only. 


Gate, Source 
RCA-3N140 hy 
ater Drain 
To 


FIG.10, 4 BAND TRANSISTORISED TRANSCEIVER -FILTER PRE-AMPLIFIER. 


T3Secondary is 40 turns of 33 gauge B. & S., close wound on Neosid 722/1 
coil form and F29 slug. 
12340 turns of 33 gauge B. & S., close wound on Neosid 722/1 coil form 


Two courses of action were avail- 
able. Either the low level s.s.b. output 
from the filter could be mixed to signal 
frequency and then amplified or it could 
be amplified first and then mixed to 
signal frequency. 

The latter course was chosen on the 
grounds of economy for, since there is 
a separate mixer/pre-amplifier for each 
Amateur band, it would otherwise have 
been necessary to use four additional 
amplifier stages rather than one. It is 
also simpler fo provide gain at 9 Mc. 
than at the higher Amateur frequen- 
cies. 

As shown in Fig. 11_the amplifier 
consists of a Motorola 1550G integrated 
circuit and a 2N3564 emitter follower. 

Input from the filter board is “gated 
by D9 to a low impedance link on 'T4. 
‘The secondary of T4 is tuned to 9 Mc, 
by the 68 pF, parallel capacitor. 

Output from the ic. is capacitively 
coupled to the base of the 2N3564.emit~ 
ter follower, the collector of which is 
earthed for rf. by the 5 uF, tantalum 
capacitor. 

Output is approximately 1.5 volts 
peak to peak into a 100 ohm load. 

When ht. is applied to the unit on 
transmit, diode D9 is switched on, allow- 
ing signal to get to the ic. On receive, 
this h.t. is removed, D9 is switched 
off and the i.c, effectively isolated, 


THE CARRIER 
OSCILLATOR/BFO 

Fig. 12 gives the circuit diagram 
from which it can be seen that each 
carrier crystal has its own circuitry, 
the outputs from the two oscillators 
being combined and fed to a simple 
resistance coupled amplifier. Each os- 
cillator output is independently adjust- 
able and, at maximum settings, is suf- 
ficient to give 6 volts peak to peal 
output from the amplifier. In_ this 
design only a portion of this output is 


and F29 slug. 


to the filter. However, the unit per- 
forms several quite important second- 
ary duties in that it provides a suitable 
point at which to carry out TX/RX 


used but is mentioned in view of the 


diode switching and, also, provides  2N3564 ite 
additional gain on receive. B ee 
While the amplifier is certainly nec- ner 
essary on transmit, it is possible that, 
when constructing’ only a receiver, it 
would not be required. However, since 


it was needed for the transmitter it 


has been used on receive as well. MC15506 1 ssBin 
The circuit is given in Fig. 10 and ssa. trom 
uses an R.C.A. dual gate 3N140 FET So) ‘out. —I filter, 
as a 9 Mc. amplifier. It does not re- @ Approx 15V 
quire neutralisation. ® ® into 100a toad. Fairchild 
Gate 2 of the 3N140 is held at half \@o@ 
rail potential by the 6.8/6.8K divider, g 
but is earthed for rf. by the 0.1 uF. + 
MYR to the filter board at 
Output to the filter board at low Y 
impedance fs taken from the junction FIG. 11, 6 BAND TRANSISTORISED TRANSCEIVER, 9mHz TX AMPLIFIER. 
of the 68 pF. and 270 pF. capacitors T4—Secondary is 40 turns of 33 gauge B. & S., close wound on Neosid 722/1 


*4 Elizabeth Street, East Brighton, Vic-, 3187. 
$25 Thames Avenue, Springvale, Vic., Si7i. 
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coil form and F29 slug. Primary is 10 turns of 33 gauge B. & S., close 
wound over cold end of secondary. 
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2-Motorola MPF102 


Fairchild 2N3564 


2-Motorola MPF 102 


Reverse. 


Dit 


‘ANIOOI 
> HT. To prod. det. 


FIG.12, 4- BAND TRANSISTORISED SIDEBAND TRANSCEIVER-CARRIER OSCILLATOR, 


possibility of u: the board as the 
basis of, say, a 7 Mc. crystal controlled 
transmitter. 


The 3-30 pF. trimmers associated 
with each carrier crystal allow some 
adjustment of the carrier ‘80 
that it may be correctly placed on the 
See eel 
a rere! 
is cod on the receiver and the 
trimmer adjusted for best speech 
quality. 


Each oscillator consists of a MPF102 
FET direct coupled to a second MPF 102 
used as a source follower, The source 
follower acts both as a buffer stage 
and as a means of presenting a suit- 
ably low output impedance to the 
2N3564 amplifier. The crystal is used 
in its parallel mode with the feedback 
path being ided by the 100 ca 
capacitor the parallel combinat 
of the 3-30 pF. trimmer and the fixed 
10 pF. capacity. 


OSB.output 


to filter 2-AN1001 


FIG.13. PRODUCT DETECTOR & BALANCED MIXER-4 


In other applications, using crystals 
of different type and frequency, it may 
oe ‘to adjust the fixed parallel 
a 

The amplifier calls for little comment 
except to point out the absence of any 
tuned circuits. The switching involved 
does, however, need explanation. 

As stated earlier in this series of 
articles, the upper sideband crystal on 
8998 Ke. is the one normally used on 
all bands, the correct sideband for the 
frequency in use being automatically 
peg et 

ef ig juency jection 
chain. The “other” sideband for the 
band in use is selected by changing 
the carrier oscillator frequency. 


H4t. is fed to either of the diodes 
D10 and Dil the sideband selector 
switch. This switch thus chooses either 
the “normal” or “other” sideband for 
the frequency in use. If the “normal” 
sideband is selected then D10 will 


HI. TX only. 


SP H.T. From carrier 
oscillator. FIG.I2. 


conduct and energise the 8998 Ke. 
oscillator while D11 blocks off voltage 
from the 9002 Ke, oscillator. The posi- 
tion is reversed if the “other” sideband 
is selected. 

‘The anodes of D10 and Dil are com- 
mon and from this common point h.t. 
for the 2N3564 amplifier and the pro- 
duct detector is taken, 


Direct switching of the two carrier 
crystals could have been used but this 
would have meant that the physical 
location of the carrier oscillator/BFO 
would have been fixed by the switch 
shaft and the flexibility of this design 
—and the ability to ‘set the correct 


* output levels would have been lost. As 


described, all switching is done in the 
ht. line and, being “cold”, the switch 
can be placed anywhere. 


THE PRODUCT DETECTOR 

The circuit of the product detector 
is shown on the right hand side of 
Fig. 13. 

‘A 9 Me. signal from the carrier oscil- 
lator (Fig. 12) is applied to the junc- 
tion of two 0.01 uF. capacitors. The 
right hand path takes this signal to 
gate 2 of the 3N140 dual gate FET 
detector. 

The 9 Mc, ss.b. signal from the if. 
strip (Fig. 9, Jan, 1968 “AR.”) is 
applied to gate 1 of the device via an 
0.01 uF. capacitor. 

Audio output is developed across the 
22K drain load and unwanted products 
are filtered out by the 2.2K/1000 pF./ 
2200 pF. combination. 

Hit, filtering is provided by the 100 
ohm ‘resistor and 100 uF, condenser. 
This ht, is applied only on receive and 
only when receiving sideband or c.w. 


THE BALANCED MODULATOR 

The circuit of the balanced modu- 
lator is shown on the left hand side of 
Fig. 13. 

9 Mc, from the carrier oscillator/BFO 
is applied to a 2N3564 phase splitter to 


> HT RK only. 
[]100n 
room rI6Y. 


L24—40 turns of 33 gauge B. & S. enamel, close wound on Neosid 722/1 former, F29 slug. 
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give two equal, but 180° out of phase, 
signals to the balanced modulator. The 
balanced modulator itself consists of 
two Fairchild AN1001 si i 

Audio from the microphone pre- 
amplifier board is applied via the 5K 
pre-set level control to a resistance 
coupled MPF102 amplifier, the output 
of which is filtered and applied to the 
slider of the 1500 ohm carrier balance 
control. 

When audio is applied to the bal- 
anced modulator it becomes unbalanced 
for rf. at an audio rate and the result- 
ant, carrier free, double sideband signal 
passed via the MPF102 source follower 
to the filter pre-amplifier. 

Diodes D6 (Fig. 10), D12 and D13 
are used as isolating switches. 

On transmit, h.t. is applied to D6 
causing it to conduct and pass signal 
from the balanced .modulator to the 
filter pre-amplifier. Because a d.c. path 
exists to D12, it also switches on and 
passes signal ‘from the source follower 
to D6. As h.t. is applied to the source 
follower on transmit only, it is acting 
as a further gate. D13 prevents signal 
from the receiver from reaching the 
source follower on receive, 

This long chain of diode gates is 
necessary to prevent any signal from 
the balanced modulator or carrier 
oscillator finding its way into the it. 
strip on receive. In view of the high 
gain of the whole i.f. chain it was not 
considered that the simpler (but prob- 
ably more costly) approach: of switch- 
ing by relay would have been success- 
ful due to leakage across the relay 
contacts. 

If the circuitry of the carrier oscil- 
Jators, the product detector and the 
balanced modulator are viewed outside 
the context of the transceiver being 
described, it will be seen that they 
represent a fairly flexible series of 
“packages” which can be used on their 
own for incorporation in other end 
products. 

It was mentioned above that one side 
of the carrier oscillator could be used, 


with or without the amplifier, as a 
basis for a simple crystal controlled 
transmitter. Use of both sides of the 
board would extend this possibility to 
a dual frequency transmitter. 

The product detector could be used 
on its own in other equipment and 
the balanced modulator could also be 
used in other circuits—with or without 
the source follower and/or switches 
and/or audio pre-amplifier, 


AVAILABILITY 
The above units are available in kit 

form, or as _p.c.b’s only, from 4 Eliza- 

beth’ St, East Brighton, Vic, 3187. 

Prices are as follows: 

(a) Filter pre-amp. and tx pre-amp, 
$17.50 plus 13¢ postage. 

(b) P.c.b. only, $2.00 plus 5c postage. 

(c) Carrier oscillator, balanced modu- 
lator and product’ detector complete 
in die cast box, $26.50 plus 30c 
postage. 

(d) Carrier oscillator and amp. p.cb., 
$2.00 plus 5¢ postage. 

(e) Product det. and balanced mod. 
P.c.b., $2.00 plus Se postage. 

(£) Any set of instructions, $1.00 plus 
5c postage. 


* 


SOLID STATE COUPLING 
METHODS 


(Continued trom Page 10) 


‘The blocking capacitor Cx in the emit- 
ter circuit keeps the supply voltage 
off of the emitter, and the rf. choke 
keeps the emitter above a.c. ground. 
As a result, the positive feedback is 
just equal to the negative feedback, 
and the net result is zero, or unilateral- 
isation. 


BRIDGE NEUTRALISATION 
The use of bridge neutralisation for 
transmitter amplifiers is well known, 


and has been applied without difficulty 
to transistor amplifiers. The equivalent 
resistance and capacitance of the feed- 
back circuits have already been shown 
in Fig. 9. If these elements are made 
part of a bridge circuit, and other cir- 
cuit elements are used as the other 
arms of the bridge, the entire circuit 
becomes balanced (as far as the feed- 
back voltages are concerned) and the 
result is unilateralisation. “A typical 
amplifier using such a bridge circuit is 
shown in Fig. 11A, The components 
that make up the bridge circuit are 
shown in Fig. 11B, 


pond 


a 


(8) 
Fig. 11.—(A) Bridge unilateralisation and Ite 


quivalent circult shown in (B). 


When the ratio of the voltages in 
the arms A-B, B-C equal the ratio in 
arms C-D, D-A, no output voltage 
appears between B-D and the bridge is 
balanced. Because the phase shift is 
also balanced, the circuit is unilateral- 
ised. If a capacitor alone was found to 
be sufficient (Cs in the bridge arm) it 
would be neutralised, 


LOCALLY AVAILABLE V.H.F. FIELD EFFECT TRANSISTORS 


706 Noise Figure (db.) Gain (db.) pocwend Reverse 
Number of | Package| Cost* Admittance | (Transfer 
FET i __|¥re (mmhos)| Capacitance 
Frea. | Typical] Max. | Freq. | Min. | typical] req ite | GF.) Coe 
2N38i0 | Junction | Plastic | $1.60 Zt 65_|_4 pPomax. 
MPF102_| Junction | Plastic | $1.13 2 to 7.5 | 3 pF. max. 
2N4224 | Junction | _Metal_|_ $3.00_| 200 Me. 3 db_|200 Me.| 10 db. 2 to 7.5 _|_2 pF. max. 
TIS34_| Junction | Plastic | $2.00 35 to 65 |_2 pF. max, 
2N3823_| Junction | Metal | $5.38 | 100 Mc. 25 db. 3.5 to 6.5 2 pF. max. 
PFO 100 Me.| 16 db. | 2 db. |100 Mc.| 18 ab. | 23 ab. 
BN5e8, | Junction | Plastic | $1.40 |zo9-Me.|s3 db_|4ab--|400 Me| 10 a>-|Taab-| 25 %6 | 1.2 pF. max. 
MPF107, ; qi 100 Mc.| 1.6 db. |_2 db. |100 Mc.| 18 db. | 23 db. 
BNsieG, | Junction | Plastic | $1.50 |a9-me:|a3-ab.|~4ab|a00-Me[T0-a>|iedb-| * 1 8 1.2 pF. max. 
TnISea = = 100 Me. 2 db. |100 Me.| 18 db. 
AS88/ | gunction | Plastic | $3.20 | 99 Me. arabs aorta | clon 45 to 7.5 | 1 pF. max. 
Dual Gate 
snigo | Dual Gate! Metal | $2.13 |200 Mc.| 3.5 db.| 5 db. |200 Mc.| 15 db.| 19 db. | 6 to 18 | 0.08 pF. max. 
“Single unit price including sales tax, (Prices believed to be correct at time of compiling table) 
‘This table was compiled from manufacturers’ data by Exc Gray, VKSZSB. 
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B.A.R.T.G. SPRING RTTY CONTEST 


1969 RULES 

When: 0200 G.M.T., Saturday, 15th March, 
until 0200 G.M.T., Monday, 17th "March, 1969. 

The total contest period is 48 hours,” but no 
more than 36 hours of operation 1s permitted. 
‘Times spent in lstening counts as operating 
time. The 12-hour non-operating period can 
be taken at any time during the contest, but 
“off periods” may not be less than two hours 
at atime. ‘Times on and off the air must be 
Summarised on the Log and Score Sheets. 

Bands: 25, 7, 14, 21 and 28 Mc, Amateur 
bands. 

Stations may not be contacted more than 
once on any one band. Additional contacts 
may be made with the same station if a dif- 

ed, 


ferent band is 
ARRL. Country List, ex- 
nd VO’ to be considered as 


Messages exchanged will consist of; (a) Mes- 
sage number, (b) Time G.M.T., (c) Country 
‘and continent. 


‘All two-way rity. contacts with sta- 
tions “within ‘one's own country will 
earn TWO points. 

(b) All two-way tty. contacts with sta- 
tions “outside ‘one's own country will 
earn TEN points. 

(c) AIL stations will receive 2 bonus of 200 
points per country including their own, 

Scoring: 

(a) Two-way exchange points times total 
countries worked. 

(b) Total country points times number of 
continents worked. 

(c) Add (a) and (b) together to obtain your 
test score. 

Sample score: 

(a) Exchange points (902) times countries 
(Go) equals. 3020. 


rate 


ESCA 


veyteye 


Ripe 


Turns per 
Diam. Inch 


Yo" 8 
%" 16 
5” 8 
5a” 16 
3-08 an" 8 
3-16 a" 16 
4-08 Ue 8 
4-16 1” 16 
5-08 1%" 8 
5-16 1%" 16 
8-10 Pas 10 


No. 

1-08 
1-16 
2-08 
246 


7” length, 2” diameter, 
References 


use “WILLIS” 


WILLIAM WILLIS 


Length 


SPECIAL ANTENNA ALL-BAND TUNER INDUCTANCE 


(equivalent to B. & W. No. 3907-7") 


.R.R.L. Handbook, 1961; 
‘Amateur Radio,” 


Take the hard work out of Coil Winding— 
AIR-WOUND INDUCTANCES 


430 ELIZABETH ST., MELBOURNE, VIC., 3000. 


INDUCTANCES 


B. & W. 
Equiv. 
3” No. 3002 
3” No. 3003 
3” No. 3006 
3 No. 3007 
No. 3010 
No. 3011 
No. 3014 
No. 3015 
No. 3018 
No. 3019 
No. 3907 


$1.04 
$1.04 
$1.28 
$1.28 
$1.68 


10 turns per inch, $3.00 


“QST," March 1959; 
December 1959. 


& CO. PTY. LTD. 


Phone 34-6539 
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(b) Country points (2000) times continents 
(3) equals 6000. 

(e) (a) and (b) added to give a score of 
3020 ‘plus 6000 equals 9020, 

Logs and Score Sheets: Use one log for each 

Logs to 

‘time ‘G.M.T. 

continents. Exchange polnts claimed. Ali 

must be received by Sth May, 1969, te 


Awards: Certificates will be awarded to: Th 
two top scorers in each country. ‘The Judge 
decision will be final and no correspondence 
can be entered into in respect of incorrect 
entries. ‘This is to enable the scores to be 
Worked out more quickly and should result 
in more speedy publication of the results. 

Send your Logs to: Ted Double, G8CDW, 
BART.G. Contest Manager, 338," Windmill 
Hill, Enfield, Middx., England, 


1968 RESULTS 
The results of this contest have been re- 
celved, but in view of the limited Australian 
participation, we will not publish. the st, 
Suffice to say, VKSKF finished 28th in the 
single operator section with a score of 26,600 
points, and. VK3DM was ist-in the multiple 
Operator section with a score of 82,784 points. 


AUSTRALIAN RESULTS OF 
34th A.R.R.L. DX COMPETITION 


©.W, SECTION 
Multi Con- 
Score plier tacts 
VK2E0 1,992,900 2252008 
VKSAPJ 1992133 
VK3AXK 28,372 1561129 
VKSFM 274,701 127 mm 
VKAFH 2235817 637 
vK2VN 140,784 112 19 
VKSFH 100,382 4 620 
vKiQh 68,100 50 454 
VK2AND 30,912 56 106 
VKSKO 4,950 33 50 
VK3QV 3,940 20 66 
VK3APN*Y 179,760 105, om 
\VK3s APN, OP, 
Qk) 
VKOGN 233,376 136 sma 
PHONE SECTION 
VK2APK 1,132,950 2075 
VK3ATN 1,074,700 1708 
VK3AXK 270,072 4 
VEE 188,340 730 
VEGF 105.444 404 
VKQV 410 
VKSWO 231 
VK3SM 307 
VEREU't 2485 
(vkas FU, 231M) 
‘VK2AND* 108 590 
(Multi-op.) 
VKOGN 655,060 1701288 
* Denot erator | stations, 
4 Denotes Oceania champions. 
N.B.—Rules for the 1969 Contest are as for 


1968. “See page 19 of Jan. 1968 “AR. 
Closing date for logs is 21st April, 1969, and 


the Contest dates are given in the Contest 
Calendar. 


AUSTRALIAN RESULTS OF 
1968 WPX SSB CONTEST 


Call Band = Score__Contacts MultipIr. 
VK2AND A 119,973 47 a7 
VK2APK 4 567.418 961 202 
VK2FU 1 15,066 90 54 
VK3qv 28 41,454 226 63 
VKSSM = 21 30,195 181 ot 
VKAFH A 122,820 453, 92 
VKsPS A 8,200 60 50 
VESLC | 4 23,200 128 90 
VKSRU A 317,920 oa2 «160 
VKOGN' = A 1,285,842 1787248 
VKOKS A 133,665 3680138 


* Winner of KWSEJ Trophy for highest Oceania 
single operator all-band classification. 


Amateur Radio, February, 1969 


Amateur Radio and the 1968 Blue Mountains Bushfires 


OLLOWING previous disastrous 
bushfires in 1957, the Amateurs in 
the Blue Mountains area exam- 

ined the problem of providing the then 
non-existent bushfire emergency com- 
munications system. For several years 
the problem remained unsolved al- 
though many enthusiasts had attempt- 
ed to launch such a system. By 1962 
a small group of 2 metre mobile/port- 
able stations emerged, mostly due to 
the driving force of Wal VK2MZ, whose 
energetic efforts provided portable 
equipment for others to operate. These 
mobile stations, VK2MZ, VK2NK, VK- 
2AVN and VK2ASZ, accompanied fire 
tankers into the bush, while portable 
stations were operated by VK2QA, VK- 
2HZ, VK2RM and VK2ABK at’ local 
fire stations, Occasionally home sta- 
tions gave assistance, and the network 
which operated on 146.6 Mc, am, for 
a time was quite effective though 
limited. 

Soon afterwards, however, the Blue 
Mountains City Council obtained low- 
band fm. mobile equipment for its 
tankers, and there appeared to be no 
further’ need for Amateurs to provide 
the communication facility previously 
offered, From 1957 to 1968 the bush- 
fires in the Blue Mountains were only 
comparatively mild outbreaks, but last 
year saw the culmination of a tremen- 
dous build-up of dry fuel plus long 
weeks of hot drying winds—an impend- 
ing situation of extreme danger. 


A fire which originated in September 1968 
fon the Kurrajong side of the Grose River, 
in fairly inaccessible country, built up to huge 
proportions in the Grose Valley until it jumped 
fhe river and crept “up ‘behind | Sprisigwood. 
Even though local brigades burnt back on this 
fire at North Springwood in the White Cross 
area, conditions Were so bad at the time that 
three men caught on a section of the fire trail 
between two hot updrafts were burnt to death. 
‘The first was not completely extinguished and 
one smouldering pocket continued for weeks 
in Linden Gorge. This was the source of the 
outbreak which ‘arose with freshening winds 
on Thursday, 2ist November, 1968, and com- 
menced to climb out of the’ gorge and move 
towards Fauleonbridge. 

By Saturday, 23rd November, this fire had 
crossed Grose Road and was threatening Faul- 
conbridge and North’ Springwood. A strong 
south-westerly wind was’ carrying the fire to- 
wards already burnt country in the White 
Cross area and it was thought that it was safe 
at this stage. Unfortunately, although the 
south-westerly caused the “head of fire 
to move very rapidly towards the burnt ground, 
the terrain which was encountered by its long 
tall allowed ‘it to “whip” into unburnt country 
to be quickly fanned into fresh paths. It was 
at this time that Amateur Service participa- 
tion commenced. 

Danny VK2ZDE had proposed that 
on 148 Me. fm. could 


day, 23rd, 
moved into the fire ‘area at North Springwood 
and, moving from point’ to point, provided 
communication back ‘to local bushfire stations 
in the villages. To clarify this, it ‘should be 
noted that the normal system available to these 
brigades is from their mobile unit (tanker or 
jeep! to a control centre—normally at Katoom- 
ba, this time at Springwood. No contact is 
provided with the village fire centres, so that 
except by. telephoning the control centre, no 
township knows the whereabouts of its men, 
arrangements for relief, feeding, ete., and it is 
diMeult' for’ relatives "to obtain information. 
‘The Amateurs’ first effort was therefore to fli 
‘this gap. 


24 Rickard Ra. Warrimoo, N.S.W., 2775. 
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KEN MOORE,* VK2AVN 


On Sunday, 24th, one tongue of the fire car- 
ried across Hawkesbury Road, North  Spring~ 
wood, and allowed it to run’ wild along the 
fidges to Yellow Rock and on to the Nepean 
River near Castlereagh. Several more “whips” 
of this leg brought the fire close to the town~ 
ships of Warrimoo and Blaxland East. At this 
‘stage two homes in the North Springwood area 
had been destroyed, but hundreds had been 
saved, About this ‘time, the VK2 W.LC.E.N. 
Organisation was placed ‘on a “standby” con- 
dition, anticipating a request to assist the Blue 
Mouniains Amateurs. During this day, VK2ZDE 
and VK2AVN were joined by VK2AQX from 
Kingswood. 

On Monday, 25th, there was not much move- 
ment of the’ fire,’ but towards evening some 
hot pockets had crept in close to. Spri 
and "began to filare, causing some concern. 
Vk2zFZ and Associate. Gerry. Vale from 
Katoomba joined the team, together with VK- 
2Mz “from Blaxland. Allan VE2ZEZ. ‘provided 
a dase station and with ‘permission from 
fire ‘control omicer of the ‘local bushfire oe 


included VK2AQX, VK2ZDE, VK2MZ, VK- 
2ZFZ, VK2AVN and G. Vale assisted with base 
operation. 

‘Communication was still provided with the 
villages. but a more important link was now 
established—a direct. back-up to the  Spring- 
‘wood control centre had been provided. From 
that night on, at 2000 hours, a conference was 
held, partly cn the alr, to plan the next day's 
operations,” About that’ time, on Monday evens 
ing, Alf VK2ZMV called the 148 Mc. control 
station to advise of a bad outbreak of fire 
‘behind his house which was threatening it and 
other houses in the vicinity. ‘This was the first 
news received of this outbreak and the fire 
control centre was quick to follow up. Num- 
erous tankers “and men converged on Alf's 
QTH (including Amateur operators with knap- 
sacks) and the fire was brought under control. 

By Tuesday, 26th, some of the pockets close 
to Springwood had become very dangerous and 
Several outbreaks along the perimeter, now 
stretching from Faulconbridge to Mt, 'River- 
view and Blaxland East, ref 
tained, “By mid 


taken ‘over by VKIHZ, ‘VRZ2DE having sve: 
cumbed to a large intake of smoke, necessi 
ting a day off, 

ney for the afternoon and evening and joined 
the crew consisting of VKIMZ, VK2A‘ 
VKRAVN. At this stage, the Sydney WICEN. 
stations were asked to provide relief for the 
Mountains operators. 

Wednesday, 27th, was an ominously quiet 
day ‘with freshening winds and temperature 
fon the rise. Mopping up operations around the 
great semicircle of the fire during the day 
left two remaining hot points by nightfall, one 
fon the Eastern Escarpment and one near the 
top of Linden Gorge. During this day, VK2HZ 
manned the base" station “whilst other local 


proceeded to. the 
Springwood Control Centre to relieve the local 
operators. These operators from Sydney, al- 
though strangers to the area, were able to keep 
communications open from ‘areas such as the 
Eastern Escarpment where normal channels 
failed through lack of an effective relay system. 

‘Thursday, 28th, dawned hot. Threatening 
gusts of wind from the west fanned the Ling 
den Creek end of the fire across the highway 
and railway line above Faulconbridge. A new 
path was now. open, zh the south side 
of Springwood, “Valley Heights, Warrimoo, 
Blaxland “and ‘Glenbrook, through the new 
village of Lapstone to Emu Plains. The fire 
took only a matter of hours to cover this path, 
Pushed by a series of strong swirling fire 
‘winds of up to 60 m.p.h. About 80 homes were 
destroyed and scores of properties damaged. 
‘About 50 square miles of country were burnt 
black as this fire swept clear off the mountains 
to Emu Plains, still destroying property. in 
this area. Three more lives were lost that 
day. 


"Amateur operation for the day started normally 
with VK2HZ and VK2EX sharing base opera 
tion with VK2MZ, VK2ZZD, VK2ZSA and 


VK2ZDD in the field. However it was quickly 
realised that this was the “blow-up” day! 
VK2ZDE, VK2ZFZ, VK2AVN and VK2AQX left 
work and re-joined the net as quickly as pos 
sible as mobiles, whilst VK2WX joined in at 
the base. "At intervals during the week, opera- 
tors ‘would leave their sets to help ‘in’ fire 
fighting operations. On Thursday, this became 
even more imperative and VKGHZ, VKZMZ, 
VE2AVN and VK2ZDE ‘all stopped’ transmis: 
sion for a period to fight successfully for their 
homes. Later VK2ASZ joined the expanding 
group and provided a irickle charger which 
helped to keep the bushfire control station on 
the air, and also a motor generator when the 
mains Supply failed at the Springwood control 
centre. 


When telephone services failed due to lin: 
being destroyed by the fires, VK2HZ and VK. 
2ZDE set up a 6 metre link to the local “metr 
politan" fire station from the Springwood cor 
frol “centre, ‘thus providing a” very” valuable 
service as this was the only link at the ti 
between the two fire fighting networks. 


Shortly after 1700 hours on the Thursday, 
VK2AWI was brought Into action in Sydney— 
unfortunately the 146 Me. channels at Cro 

Nest. were rendered unusable due ‘to 601 
technical problems being encountered by loci 
tv. transmitters. ‘Some hastily, obtained cavity 
filters were, however, successful in removing 
the trouble, and. while was going on, 
calls for volunteers were being made and 
offers of assistance were causing the phone to 
Tun hot at W.LA. Centre, The State Civil 


to set up 
‘area to assist in sorting 


place unknown, 
ated thelr way by 
D. 


c. 
fon’ 58.006 Me. was established at. the Warrimoo 
fire centre by VK2DU, from VK2BAU at Pene 
rith, to the Springwood control and to VK2AWI 
in Sydney. ‘The members of the Nepean Radio 
Club ‘operated the 6 metre ase at Penrith, 


using VK2BAU's equipment, and a 148 Mc: 
base was also set up at Penrith by VK2AWW. 
Cthers who. assisted in this area were VI: 


VK2AMY ‘and VK2AVA gave 


Mobile patrols were established | inthis 
Warrimoo area, and duties included the relay- 
ing of “all okay" type messages from, Moun- 
tains residents to relatives in Sydney, “wife to 
husband” type messages where they ‘had been 
separated, and location of missing or evacuted 
Persons and children, This was done because 
ail normal telecommunication channels were 
reserved for urgent official trafic, 


Late on the Thursday afternoon, Bob Pinning, 
VK2CT, who had been fighting fires. in the 
Warrimoo area, collapsed and died. He had 
not been active in the Amateur net operation, 
but was acting as a fire-fighter in which ser- 
vice he unfortunately gave his life. News of 
this tragedy caused ‘a noticeable hush in the 
Amateur net operation: 


evident. Most of us did some evacuating of 
Persons in danger areas, but Roland VK2AQX, 
in his VW ‘bus, was very, valuable in thig 
regard. Many “quick fixes" were perform 

by. the Amateurs on malfunctioning bushfire 
radio equipment, and our mobility and tech- 
nical know-how ‘gave us a very elastic useful- 

By 0100 hours on the Friday morning the 
situation had cased, and W. reverted 
to a standby condition in these areas, Sydney 
Amateurs. who assisted’ included VKs. 2VL, 
2AXJ, 2LL, 2GN, 2ZXD, 2ZIM, 2ZDD, 228A, 
22GB, 2BAV, 2BGP. 221A, 2ZDR, 2ZRZ, 2ZTM, 
2ZDD, L2i21'and VK6ZAY. Most of the active 
fire was now at the top of Linden. It burnt 
steadily in this area for two more days, some- 
times endangering property before it was 
contained. 

‘The Amateurs in the mountains areas main: 
tained bases at Springwood, Penrith and 
Warrimoo and mobile units were still active 
in’ the Regentville Mulgoa area, and sround 
Linden and Springwood. 

(Continued on Page 19) 
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NEW CALL SIGNS 


JUNE-AUGUST, 1968 
VEICGIG. J. Cashion, 51 Ainsworth St, 
‘Mawson, 
verti. ‘riley, 65 Collings St, Pearce, 
VKIMROR’ 1. Spencer, 7 Macarthur Ave, 
‘O'Connor, 2601, 
VKINW_N, J. Walling, 103 Antill St, Downer, 


2602. 
VKIZUM—J. R. Messer, 148 Miller St, 


‘O'Connor, 2601. 

VK2BW/T—W. J. Dockrill, 65A Brians Rd., 
‘Northmesd, 2182. 

vaarwoi Ee ‘Divies, 95 Belford St, Ingle- 
‘burn, 3568, 

ii: Adis, 62 East St, West Dubbo, 

veers MAS A, J+ Waugh, 4 Astey St, Wara- 

Vai Re Gibson, 9 Railway Pde, East- 

Sergeants’ 

AF pase, Bankstown, 2200. 

VeavK sine. Rn. Coverdale, 10" Sorrell St, 
Parramatta, 2180. 

VK2AAUUK. P, “A. Persson, 30 Dudley St, 
‘Pagewood, 2038. 

VEZADG“H. Shueirim; 19 Stirling Cres., Lilli 
Paik, 2229. 

eae J Foster, Baila, via 
junning, 

‘A ‘AcHlowle, 6 Kembla Ave., Chester 


“Avoe: 


VE2BAN-R. Ke Pisanl, 99 The Kingsway, 
Cronulla,” 2230, 
W. Sullivan, 32 Valentia Ave., 
arno, 2210. 
Woodward, 28/48 Morehead St., 
Redfern, 20 


VEIBEATB. ‘Nigholson, 80 Pringle Ave., Bank- 
VKIBGALG. A. atk, 63 Wamboin St, Gil- 


andra, 2627. 

vee: gy, Sheeran, 7 Albion Ave., Pym- 
ie, 2073. 

VK2BHO—¥. P. “Hodkinson, 11 Burge Pl., War- 


‘a, 2528, 
VKIBJY—B. B. Jones, 21 Armarna Pde., Rose- 


ville, 2069. 

VROBKLTK. ‘Laws, 33 Roger St. Lakemba, 

VE2BMAS Macquarie Radio Club, Station: 160 

Bultye St., Dubbo, 2830; Postal: Lot A, 
‘Warrigal Rd., Wongarbon, 2742. 

F, Morrow, #1 Benelong R4., 


Veevers, 46 Haig St, Went- 
B "avery, 2 Northcote Rd., Walt- 


‘ara, 207%. 
VK2BRG—R. G. Gibson, 142, Connels Point 
Ra., South Hurstville, 2221, 
VK2BRS—it. D. Stephenson, 29A Cloucester 
a. Bpping, 2121, 
vK2psM—S. T. Marr, 69 Brand St, Dundas, 


G. ‘Turner, 32 Railway St, Went- 


2145. 

VEAZAUTJ. L, awards, 28 West Ave., Cess- 

is Gallen, 56 Wardell Rd., Peter- 

‘VK2ZBK—C.' B, Dein, 23 Bareena St., Strath- 
field, 2158, 

VK2ZBU—W. 5. O'Donnell, 5/114 Victoria Ave., 
Chatswood, 2067. 

vKIzCS—A, Polléck, 15 Matthew Pde., Blax- 


2714. 
W. 6 Neerim Ave., 
Kotara South, 2288, 
. C. Kiloppenburg, 6/185 Lakemba 
., Lakemba, 2198. 
VK2ZHM—J. H. Mitchell, 20 Murranar Rd., 
‘Towradgi, 2518. 
vk2zIS_I. 8. Miller, 77 Rae Cres, Kotara 
‘South, | 2288. 
VK2Z0E—P. 'W. Bowers, 28 Thorne St, Wagga 
‘Wagga, 2650. 


VK2ZPA_L. 'B, Payne, 12 Seamans Ave., 
Speers Point, 2264, 

VK2ZTG—K. W., Close, C/o, Central School, 
‘Walgett, 2385. 

Vk2zVE—B. J. Evans, 1/148 Kurraba Rd., Neu- 
tral “Bay, 2089. 

VEwWY—D. Jt Ashton, 1 Headland Ra, Dee 


ve2z2345" J "Barrett, 5 Klleaton St, East 
‘St. Ives, 2075. 
‘VK2Z2Z—G. F. Cross, 2 Wales St, Charles- 


‘town, 2290, 

VK4BJ—J. L. Cartmill, 4 Elwood St, Kenmore, 
‘4089. 

VKAPY—P. E. Barker, M.S. 1505, Bl BL Rd., 


Nambour, 4560, 
VK«QV—D. H. Lane, 14 Fordham St, Wavell 
Heights, 4012. 
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VKASE_S. S. St. George, 18 Murray St, Rock- 


hampton, 4700. 

VKAUG_D.. J. Richards, 12A Savannah St, 
Redcliffe, 4020. 

VKAVV_Wireless Institute of Australia, Sta- 
tion: Mt. Mowbullan: Postal: G.P.O. 
Box 638, Brisbane, 4001. 

VKAWR_W. M.’ Ryan, 72 Netherton St., Nam- 


‘Dour, 4360. 

VKAZC—H. E. Davies, 993 Gold Coast Highway, 
Palm Beach, 4221, 

VKAZGT—G. T. Ryan, 95 Railway Pde., Nor- 
‘man Park, 4176. 

VKAZKA—E. K. J. Adams, 82 High St, Rock- 
hampton, 4700. 

VK(ZRO—E. Robinson, Station: Menso's Rd., 
Maldavale, via Ayr; Postal: P.O. Box 
491, Ayr, "4807. 

VKAZSR—G. R. 'Sallaway, 74 Gordon St, Haw- 
thorne, 4171. 

VK4ZVZ—V. Richards-Smith. Flat 1, 5 Wool- 
cock’ St, Red Hill, 4059. 

VKSAG_A. M. Miers, 13 Hill st, 
Paric, 5049. 

VKSCI—M.\'s. Lang, Station: Cr, Hall and 
Pridmore Sts. McLaren Vale, 3171; 
Postal: P.O. Box 48, McLaren Vaie, 5171: 


VESFZ—W, B, Johnson, 10 Hutton St, Vale 
Leabrook Dr., Ros- 

2 Nestor St, Hillcrest, 

R. Brooks, 22 Catherine St., 

5062, 

. M, Voskulen, 28 Bakewell Rd., 

VKSZBG—G. J. Hambling, 39 Hobart Rd., Hen- 
Tey Beach South, ‘5022 

VKSZDN—P. J. Leonard, 53 Scott Ave., Flin- 
ders Park, 5025. 

VKSZEUCN. G. "Scott, 85 Ann St, Salisbury, 

VKSZFE_N. H. E. Weste, 20 Farmer St, Bar- 
mera, 5345, 

VKSZIB—K.'R. Zietz, 13 Fourth Ave., Everard 
Park, 5035. 

VKSZRE—O. W. Einicke, 20 Drysdale Cres., 


‘Campbelitown, S074. 
VKszWR—W. R. Chapman, 30 Hatch St, Nur- 


Seacliff 


Jootpa, 5355. 

VKSZZX—C. J. Heath, 3 Rutland Ave., Brigh- 
ton, $048. 

VK6AT—C. A. Page, The Rectory, Gnowange- 
Tup, 6335, 

VK6BI—W. R. Ion, 265 Robinson Ave., Clover- 
dale, 6105. 

VKSCBKC.'E. Berg, 160 Canning H'way, South 
Perth, 6151 

VKECH=S"t. Hulse, 135 Wordsworth Ave, 
Yokine, 6060. 

VK6DM—D. M. McGlinsey, Station: U.S. Nav- 
comsta,, Exmouth, 6707; Postal: P.O. 

x 20, Exmouth,’ 6707. 


Bor 

VK6DX—D. L. Smithdale, 87 Cotherstone Rd., 
‘Kalamunda, 6076. 

Moore, 181 Ninth Ave., Ingle- 

veerz "RK Ehiistrom, U.S. Naveomsta, 

2 Danby St, 

Reeves, 5 Allen St, South 


Perth, 6181. 
VKSCM—C. H. Wall, Professional Officers’ 
‘Quarters, Darwin Hospital, Darwin, 5790. 
VK9AR—J. K. McCarthy, Station: Aboard deisel 
Besht Pandemonium’; Postal: C/o. 


P.O., Port Moresby, P. 
VK9BA—A.” Buchanan, Station: House 14, 6th 
N.G.; Postal: P.O. Box’ 723, 


VKSLD—R. Drinkrow, Station: June Valley, 
Port Moresby, P.; Postal: C/o, Box 1144, 
Boroko, P. 

VK9RD_R. Doty, Station: Nukui Village, Stwal, 
South Bougainville, N.G.; Postal Land- 
mark Baptist College, via Konga, Free 
Bag, Buin’ .0., South Bougainville, 


vkovG%G" w. van Galen, Station: No._ 68, 
Fifth Si, Lae, N.G.; Postal: P.O. Box 
723, Lae,'N.G. 


CANCELLATIONS 
VKIRS—R. D. Stephenson. Now VK2BRS. 
VEITW—T. E. ‘Not renewed. 
VKIWB—W. B. 

VKIZCG—G. 
VKIZGX_P. G. M. 
state. 
VKIZJY—B. B. Jones, 
VEIZRX_J. F. Tile; 
VK2BZ—H, E. ‘Davies. Now VK4ZC. 

VK2DT—A. R. Harrison. Deceased. 
VK2GQ—E, Barlow. Deceased 

VK20E—W. M. Allworth. Deceased. 
VK2SB—R. W.” Chaplin. “Not renewed. 
VKSE—A E.’ Wright. Deceased. 

VK2WL—L. R. Hodge. Now VKIWL. 
VK2XJ—F. Broome. Not renewed. 
VK2AAC—G. Cochrane. Not renewed. 
VK2AAN—M. Butler. ‘Transferred. Interstate. 
VK2AET—Kogarah Evening College Radio Club, 


Bruer, Transferred Inter- 


Now VK2BJY. 
Now VKIFT, 


VK2BFB—F. ‘5. Crum. Overseas. 
VK2BSA—Boy ‘Scouts’ Assoc. (N.S.W. Branch). 
Not renewed. 

VK2ZAU—K. Woodward. Now VK2BAU. 
VK2ZCC/T—C. R. Covers 

VK2ZCM—J, Linden. Tra 
VK2ZCS—A. W. Sullivan. 
VK2ZD0/T—W. J. Dockrill. 


Now VK2BW/T. 
VK2ZEH—G. D. L. Armstrong, Now VK6ZEV. 


VK2ZEY—A. A. Campbell. Not renewed. 
VK2ZHX—J. P. Hodkinson. Now VKIBHO, 
A. J. Waugh. Now VK2IQ. 
VRRZICK—Ie. J. Callaghan, Not renewed. 
OF. Veevers. “Now VK2BMV, 
VK2ZPG—P. R. Gibson. Now VK2LL.. 
L, Davies. Now VIPW, 


. Shuetrim. Now VK2ADC, 
VK2ZTE_R. G. 


Gibson. Now VK2BRG. 


= Ceased op 
. F. Sawford, Deceased, 
VKSZAP/T—G. R. Pope, Now Vi5ID/T. 
VK5ZDL—J. M. Shaw. ‘Transferred to Victoria, 
VK5ZIK—D: W. Carr. Ceased operation, 
VK5ZKN—N. K. Kohler. Now VKSDV. 
Now VISVL, 
B, O'Brien. Not renewed. 
S.'St. George. Now VKASE, 
Faia, Not renewed. 

loore, Now VK6KM, 
Ly OtRourkes Not renewed. 
|| M. ‘McDonald. Ceased operation. 
J. Campbell. ‘Leaving country. 
VK6ZGK—P. 'C. Kioppenburg. Now VK2ZGL. 
VKQAD—A. M. Miers.’ Now VKSAG. 
VKSAU—D. D. Tanner, Now VKSAUU. 
VKINM—M. S. Lang. Now VKSCI. 
VKSAG—A. G. Nunn. Transferred to Victoria. 
VKSGW—G. K. Williamson. Not renewed. 
VKGHI-I, C, Raebel. ‘Transferred to Qiland. 
VKSRICR. J. Wirth. ‘Transferred to Nauru. 
VK9ZGW—G. W. Van Galen. Now VK9VG. 


VKSZUL_L._A. M. Voskulen, 
VK6OB—D. 


and at Melbourne, Bri 


RESIN CORE SOLDERS 


©. T. LEMPRIERE & CO. LIMITED 


Head Office: 3141 Bowden St., Alexandria, N.S.W., 2015 
jabane, Adelaide, Perth, Newcastle 
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THE QUESTIONNAIRE—A PROGRESS REPORT 


All replies received up to and includ- 
ing 24th December have been taken 
info account. The final returns were 
better than we had really expected, the 
returns representing 30.3% of | our 


circulation. The individual State re- 
sults were: 
VK1-2 26.6% VK5-8 30.8% 
VK3 .. 373% © VK6 .. 27.25% 
VK4-9 35.9%  VK7 .. 28.6% 


In addition, replies were received 
from U.S.A. and New Zealand. 


We believe we have a fairly accurate 
cross-section of the Amateur Tanks and 
interests, so feel reasonably confident 
that ‘the figures we will produce will 
be an accurate indication of our read- 
ers’ interests. At this time we have 
not processed the answers to all the 
questions, hence our report will be 
spread over several issues. 


MONEY SPENT 

During the last two years the break- 
up of money spent shows: 

29.3% spent less than $100. 
28.2% spent between $100 & $200. 
12.7% spent between $200 & $300. 
6.32% spent between $300 & $400. 
6.18% spent between $400 & $500, 
4.8% spent between $500 & $600. 
11.75% spent over $600, 

Just on 1.5% did not answer this 

question, 

In order to make an estimate of 
what money is spent on Amateur Radio 
per year, we took the middle figure of 
each range, ie. $150, for $100 to $200 
range, ete, but this’ left us with the 
problem of what to use as a realistic 
figure for those in the “over $600” 
bracket. We, therefore, spoke to a few 
of those who had spent over $600 and 
asked what they estimated they had 
spent. From their replies we estimated 
that $850 would be a fair average, so 
used this figure in our calculations. 'On 
these figures we estimate that Amateurs 
are spending in the vicinity of $560,000 
per year in Australia, or an average 
of $132 each. 

The State averages came to: 


‘VK1-2 $131 VK5-8 $1084 
VK3 .. $1325 VK6 .. $165 
‘VK4-9 $1474 VET .. $136 


Indications are that the spending will 
be much the same over the next couple 
of years as to the question on future 
spending, 41.7% said they would spend 
the same, 28.4% will spend more, and 
26.4% less. When broken down’ into 
brackets, we get future spending as 
follows: 


Spend Spend Spend 

Same More Less 
Under $100 47.0% 425% 10.5% 
$100-$200 525% 338% 13.7% 
$200-300 35.5% 34.0% 30.5% 
$300-$400 37.0% 16.1% 46.9% 
$400-$500 38.0% 165% 45.5% 
$500-$600 35.2% — 648% 
Over $600 263% 5.75% 67.0% 


Although we did not ask what those 
contemplating extra spending had pro- 
grammed, quite a number indicated 
what they had in mind and comments 
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such as “going s.s.b.” and “contemplat- 
ing a transceiver” were frequent. We 
hope that at a later date to find time 
to analyse the future spending on a 
“per State” basis. 


TYPE OF EQUIPMENT 

On the subject of type of equipment, 
53.2% are mainly “home-brew”, 30.6% 
mainly commercial, and 16.2% ‘report- 
ed 50/50. The findings on a State by 
Sate basis are: 


‘Home- 

Brew Commercial 50/50 
VK1-2 51.0% 30.5% 18.5% 
VK3 52.0% 342% 13.8% 
VK4-9 48.5% 32.3% 19.2% 
VK5-8 704% 193% 173% 
VK6 49.5% 39.2% 113% 
VK7 65.8% 20.7% 13.4% 


Undoubtedly the high percentage of 
commercial gear in VK6 accounts for 
their high “per capita” spending, and 
by the same token the small percentage 
of commercial gear in VK5 explains 
their low per capita expenditure. It 
would be interesting to know why VK5 
end VK7 have so much more home- 
brew equipment than the other States, 
and we hope this may be revealed as 
we analyse the figures on operating 
modes and bands. 


ADVERTISING SPACE 


The question regarding what space 
should be allocated to advertising pre- 
sented the main problem. Where two 
amounts were ringed, we have taken 
the higher figure. Those who wrote 
such comments as “as much as you can 
get”, etc., have been listed as no opin- 
ion, ‘giving the following results: 


20% advertising space 8.2% 
30% ” » 33.0% 
40% " 24.8% 
50% » 16.7% 
60% ” 76% 
No opinion 99% 


The State by State voting was rea- 
sonably even as the following table 
shows: 

VK VK VK 
Space 1-2 VK3 4-9 5-8 VK6 VK7 
5 SS Se SS. SS 


20% (9.7 7.75 79 7.0 45 12.0 
30% 32.8 314 318 35.6 41.0 30.0 
40% 23.8 25.0 25.2 244 26.8 26.9 
50% 16.25 16.5 198 163 89 17.9 
60% 89 75 60 8.75 55 60 
No 

opinion 8.7 118 9.0 81 133 72 


‘These findings confirm our opinion 
that 30% to 40% of space allocation 
to advertising was what the majority 
wanted, and this was the range we have 
aimed ‘at in previous years, This is 
contrary to the policy of most maga- 
zines which appear to aim at a figure 
between 60% and 70%. How long we 
can maintain the lower space allocation 
is a matter of economics and the final 
decision cannot be reached until we 
know wat we are going to get for the 
magazine after our new approach for 
a price increase is considered at Easter 
next. 


EMPLOYMENT IN THE 
ELECTRONICS INDUSTRY 

To wind up this month’s progress 
report we shall briefly cover the mat- 
ter of employment in the electronics 
industry. The national average is 
38.8%. Again the States show fairly 
consistent figures as can be seen from 
the following table: 


VK1-2 44.25%  VK5-8 36.6% 
VK3 .. 35.4% © VK6 .. 44.5% 
VK4-9 34.7% = VKT .. 37.4% 


We should mention the reason for 
grouping certain call areas together is 
to conform with our circulation figures 
which are grouped the same way. 


Next month we will deal with the 
readers’ preferences. 


* 
VK2 BUSHFIRES 


(Continued from Page 17) 


Networks were officially closed at Spring- 
wood on Friday night and at Penrith on Sat- 
urday morning. All. members remained on 
call, however, for several days, but the situa- 
tion was relieved by rain: 

A de-briefing was scheduled for 11th Decem- 
ber at St. Marys” for "participating, groups "to 
enumerate’ lessons learnt and. enable 
tion for the next time to be undertaker 

T feel that the general result of this operation 
was a wonderful shot in the arm to relations 
between the Amateur Service and” the fire 
fighting organisations in N.S.W. “The Bushfire 
‘Committee 


A jot of the traffic we passed, ex. fire re- 
ports, personnel movements, etc, were dup- 
Hicates of messages passed Gn other networks, 
but nevertheless essential ‘In ‘our back-up" 
function. However, in many "instances the 
Amateur networks were the primary conveyors 
of ‘messages and ‘information and the fire 
controllers soon ‘learnt our value! I also feel 
that the guys involved require a really” good 
pat on the back for thelr part in an “un- 
Tehearsed net operation which proved to be 
very successful. 

Before concluding, let me quote a wise com- 
ment from Bill” VK2HZ: "It ractically 


iat 
‘tha 
1, should only “like 
should “only “ike 
{ethan al those involved for ‘hele excellent 
co-pperation and aualsiances” ‘To these ‘remares 
{°sRoula. ke to, add. my" own personal tanks 
tnd to soy that ue largely to nly own invlves 
tment in this operation T may ‘have done’ some 
Inaccurate’ reporting, "or omitted’ ‘cal slaty 
12°51 have, “please ‘accept "my apologies “and 
Understand’ that ‘the residents’ of the mountains 
ave undergone asevere crisis in recent wet 

fev wish to aay" foal cs. your help was 
Wonderful 

(Acknowledgments to VKQHZ_and_Vi2Z3N 
who helped me by. filingin-gapa’ and with 
Relptul‘comments, and to VKEGN for additional 
information.) 

* 


CONTEST CALENDAR 


Ist/16th Feb.—A.R.R.L. Novice Round-up, 

15th/i6th Feb—35th ARRL. DX Test (c.w. 
section, Ist weeic-end). 

ist/nd Mar.—35th A.RRL. DX Test (phone 
section, 2nd week-end), 

Sth/Sth Mar.—S2nd B.E.R.U. Contest (R.S.G.B.). 

1sth/I6th Mar—35th ARRL. DX Test (c.w. 
section, 2nd. week-eni 


SubEditor: PETER NESBIT, VK3APN 
32 The Grange, East Malvern, Vic., 3145 


(All times in GMT) 


ASSORTED 

It is reported that I stations will shortly use 
location prefixes as follows: 11 Special services, 
12 Milan, 8 Venice, 14 Bologna, 15 Florence, 
16 Bari, 17 Naples, 18 Reggio Calabria, 19 Pied- 


mont, 10 Rome, ‘The islands will remain as 
TTl, ‘181, ete.( Good news for the prefix 
hunters. 


‘While on the subject of prefixes, DX1 is a 
new one that has just been issued. DXIAAV 
(ex W3JTC), who works for the American 
Embassy in Manila, says that the prefix will 
be used by visitors to the Philippines. At 
present there are no others using DX, but 
there should be three more on shortly. As yet 
there 1s no reciprocal licensing arrangement, 
but the matter is being looked in to. Larry 
says he will be there until June, His QSL 
address is given below. 

‘Earl WAGUZB plans ‘to make a DX-pedition 
to Clipperton Is, and Monaco this May. He is 
particularly interested in making contacts with 
VK/ZL. 

‘Those OM prefixes that everyone was talk- 
ing about a couple of months ago were allotted 
to about 300 OK stations, to celebrate the 50th 
Anniversary of the Independence of Czecho- 
slovakia. ‘The prefix was due to expire last 
December—the 15th. 

‘U.K, Amateurs are now permitted to send 
their call signs at 20 words per minute in- 
stead of 1211! 

VEGAJT/VESAPV DX-pedition: Don and 
George are reported to have signed /KB6 for 
a short while from Canton Is. prior to their 
departure for KS6. Don is said to have plans 
to link up with’ KH6GLU when the latter 
goes to FW8 about ist Feb, for 10-14 days of 
‘operation on all bands including 160 mx (hal). 
E2BUJ/SU QSLs: VE2NV asks stations not to 
QSL via the VE2 Bureau, as he has not heard 
from Gerry for 15 months, and no logs are 
avaflable. 

‘Malpelo Island, HK0: K4PHY, K6JGS, W4IBA 
and TIZCMF are reported to'be going there 
for one week in February. 


BAND NEWS 
Rolf HCURS is said to operate 21275 s.s.b. 

daily, at 29/242. 
'WEAGCL/YBO is reported QRV since Dec. 12, 
daily at 10/182. QSL information 


GICG 1s sald to sked WASHUP on 
21900-320 s.s.b. about 21z, with WASHUP on 
earlier to arrange skeds. 

‘Sid SNIAAX is QRV daily 7040 at 0600-06302. 
‘This would be a real challenge for long patt 
asked for about O7z might be the best shot. 

ZS2MI. (Marion Is): Ron is generally QRV 
‘Mondays/Wednesdays/Fridays about 14180 a.m, 
at. 0300-08302," He skeds Dennis ZS6DP_ most 
days 14318 s.s.b. at O42, If you work Dennis 
he will arrange asked for you. 

HLOWK: Rod (ex WIYBX) is QRV all bands 
80-10 mx c.W.-8.8.b, He skeds his QSL manager 
KICHT on 14215 s.s.b, at 14z Sats. and 032 
Suns., QRV for other stations before/after the 
skeds. Skeds can also be made via K7CHT. 


QSL MANAGERS: 
CEOAT—CE3ZN. 
CRELF—WSHNK. 


VGscG—GaaPa 
VRIP—VESAO. 


EASAR—DLIFT. VR2FS_9V108. 
ETSREL—WSLEF. VS5MH_—DLIRK. 
FBUXX—FRIZD. VSSRCS—9MINF. 


FMIWV—FSKK. 
FOBAA—WSIXG, 


VS9MB/Colin—W2CtN. 
VS9MB/John—G3KDB, 


HC3RS—SMSEAC. VU2sA_W2CTN, 
HKOBMO_WASAHF. XWSCAL_VESAO. 
HL9WK—KICHT. ZB2AY—KRLY. 
HS3VV—WIETU. ZB2v¥—G3vcN. 
HV3SJ—W6KNE. ZDERK—WSVNG. 
JXSCI_LASCT. ZDSBE—W2GHK. 


KVaFA_KSAHN, 


. ZS2MI—ZS6OB. 
MP4MBJ—GSPOA. 


ZS3BS—WB2RLK. 


OYSNS—KIQLT. ZS3LU—Wwactn. 
PJ2MI—VESEUU. 3A0AV—TIZBS. 
SK2AZ—SM2BHX. — 3ADEK—DLZWB. 
TA2EM—WODAK. 4S7DA_Werd. 
‘TA2SC_KAEPT. 4WIADO—HB9ADO. 
TA3AB_WIMQT. SN2NAS—G3VIS. 


SUTAN—W4WHF. 
SWIAR—W4ZX1. 
801GB—WIYRC. 
SWSDQ—W2MES. 
‘TXOAH—VESDLC. 
8QALK—VU2OLK. 
8QAYI—4S7¥L. 


TA3X—WATGQA. 
TF2WLN_WA3BZO. 
'TGORN—DL3RK. 
TL8GL—VEDCY. 
TU2AZ_DLIFr. 
VPIGBR_WASIEV. 
VP2VY—KVAEY. 
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9FIUSA_VESIG. 9K2BV_WSEGR. 
9HIM—K2GGN. 9MzDW—WECUF. 


DXIAAV—C/o. American Embassy, A.P.O., San 
‘96528. 


EASFF—Box 860, Las Palm: 

KAIL—Via_ Kawxv/1, 
‘Ave., South Portland, Maine, 

KVAFZ "(ex WOVXO)—Box 310, 
St. Croix, U.S. Virgin Is. 

Mil—Past QSL via Ivo Grandonl, Rep. of San 
Marino. 
PJOCC—Via_W2TA (ex W2ADE), J. Doremus, 
Pocono Rd., Mountain Lakes, N.J., 07046. 
VS6DO—P. Bailey, C/o. Police Hdq., Arsonal 
St, Hong Kong. 

WBAGCL/¥B0—C/o. American Embassy, AP.O., 
‘San Francisco, 96346. 

‘YBOAR—Gunungsari 51, Djakarta, Indonesia. 


ACTIVITIES 

‘The new 5B DXCC Award has certainly given 
a ‘much needed boost to the ailing sport of 
DXing. Overseas stations are quite enthusiastic 
about the award, and there has been plenty 
of the clean crisp operating that makes DX 
hunting ‘so enjoyable. (To clear up any. mis- 
conceptions ‘about the rules, DXGC~ can’ be 
Worked on any five Amateur bands. ‘The rules 
In last month's issue did not make this com- 
pletely clear.) 

Reg VK4VX has been stacking up DX after 
DX in his log book over ‘the past few months. 
He his ‘averaged ‘more than 80, countries’ pet 
month on 20 mx ew./esb, Reg says. that 
Conditions are so good ‘at the moment that it 
Should be ‘possible to. work 100 countries on 
20°mx ‘within. one m A whole. fo0igeap 
age listing stations. worked ‘supports 
ne. lst abounds “with ‘DX, perhaps. the best 
being ACSCP at 10452 on c.w. Also one 6ZOAA 
at 10232 (2? ). 

‘Al VK4SS says that 10 mx is beginning to 
fall off now, but 15 mx should remain "good 
for another season or two. Al sent a list of 
stations worked on 15 mx-c.w. and a few on 
20 mx, and it, appears ‘that most parts of the 
World ‘are workable on 15 mx between 8 and 
i'pm. EAST. The main activity is in the 
first 50. Ke. AY says that''20 mx is excellent 
to South Airica around 172. Can anyone please 
help with the QRA of 6WeAW? 


“AEGIS 


o& Registered Trade Mark 


QUALITY PRODUCTS 


available all radio parts stores 


AFI Noise reducing Aerial Kit 


For use in noisy locations for clearer 
reception. Designed to cover both 
M/W and S/W broadcast bands (from 
500 to 1500 Ke. and 2 to 15 Mc. 
approximately) 


Available in all States 


AEGIS PTY. LTD. 


Fred VK4RF also sent in a huge list of 
DX worked, all 20 mx ss.b. The most appar- 
ent feature’ of the list is the large numbers 
of African and Middle East stations ‘worked. 
There are plenty of rare ones, including 
TXOAH, TU2AY, 4U0TIC and so on. Unfor- 
tunately space does not allow us to print, the 
full list, but be assured that now is the time 
to pick’ up countries on 20 mx. 

‘George L6042 has been maintaining an almost 
nightly check on three African c.w. station: 
KPH, WNU and WCC, which are just above 
2-Mc. The idea behind ‘this investigation has 
been ‘to see how many times per month these 
stations could be heard, and use the informa- 
tion to predict openings on 160 mx. George 
has just’ completed an analysis covering the 
last 14 months ‘on the above stations, and a 
definite pattern emerges showing peak con- 
Gitions at the equinoxes and a’ very. definite 
low at our winter solstice. There is a null in 
our summer soltice as well, but not as low 
as one would expect, (Evidence of one-way 
skip?—Ed.) 

George ‘says it is pretty obvious that the 
short path to W6/7 on 160 is open quite often 
and Amateur QSOs would have been possible 
‘on a number of dates were it not for the fact 
that local time there would be around 03/04. 
Latest hear 

‘Dec. 7—1116-1124z, 1805 Ke. WIBB. 

wy 14184014822, 1992 Ke., W6QHQ, WSGEN 


(trans-pacific test). 
» 15-1126-12082, "1802//4 Ke, W8ANO, 
‘VEIQU. 


»» 15-1185-12082, 1990 Ke. VESQU. 


DXCC AWARD AMENDMENT 

(Not 5B DXCC). Issued free of charge to 

ARRL. members; others remit $4.00 for 

‘and $1.00 with each endorse~ 

ment. In addition, send sufficient postage for 

return of QSLs, preferably sufficient for Ist 
class regd. mail, 


SUMMARY 

I would like to thank the gang of ever 
helpful VKs who keep this column, supplied 
with information. Remember, news is always 
needed. Acknowledgments ‘to DX News, 
LIDXA, FLADXA, ZL2AFZ, G3UGT, VKASS, 
VKARF, VK4VX and last but not least 16042. 
Good Hunting chaps. 73, Peter VK3APN. 
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SILENT KEY 


It is with deep regret that we 
record the passing of the following 


Amateurs: 
VK2CT—R, B. Pinning. 
VK3GZ—Max Folie, 


FEDERAL QSL BUREAU 


Latest details on the proposed DX-pedition 
to Norfolk Island. and Cocos-Keeling Islands 
by Jack Sinyser, WOBPO, and Bob James, 
WawS (ex WACHA), indicate they will arive 
in Sydney on 9th February and will be opera- 
tive from Norfolk for two days from. 12th 
February, They are scheduled to arrive in 
Perth about 24th Feb, and at Cocos on 26th 
Feb. Owing to the infrequent air schedules 
to Cocos (every three weeks) it is not certain 
that Jack will be able to make the Cocos trip 
as he must be back on his job early in March, 
but Bob, who is retired, will definitely make 
the Cocds “location. ‘The Cocos operation will 
last for two to three weeks. At both venues, 
Jack ‘wil sign VK2BP0/9 and Bob will sign 
VK2BRI/. 


‘A visitor to Australia early 
KOKA, His schedule provides a stay in Ms 
bourne from 28th Feb. to 3rd March. Informa- 
tion on his movements may be obtained from 
elther VK3AKB or VK3TE. He may be opera 
tive from Norfolk Island under the call sign 
of VKSKA, 


‘A new award sponsored by the Gaucho Radio 
Club, Brazil, is ‘called the C-20-8 Award. In- 
formation on the requirements may be obtain- 
ed from this Bureau. 


‘The National Amateur Radio Union of Greece 

‘They have sent 
details of the requirements which may be 
obtained from this Bureau. 


REF. member, S.w.l. F15906, Plerre Galtier, 
Box X 


stations who have converted his LR.C, to other 
uses, What about it fellows, no’ maiter what 
your views on S.w.l. reports, it is dishonest 
and. discourteous. to\ ignore an. LR. 

If your cards are too costly to. “waste 
S.wil's, reply on a piece of paper. 


Bruno, HB9QO, who worked in VK a few 
years back, has’ now migrated to VK. He 
feached Melbourne with XYL~ and child on 
4th January. | Bruno, wisely, would prefer to 
settle in. Melbourne, but employment oppor- 
tunities in the electronic field are greater in 
Sydney, so it appears that Sydney will be 
his permanent Iocation. 


Bureau statistics for the year 1968 show 
a total of 41,674 cards handled. ‘This compares 
‘with 89,234 in 1967 and 79,463 in 1966. ° The 
1968 total would have been 10,000 lower if the 
Russiang had observed the new arrangements 
earlier than October. At long last am getting 
a breather! 

“CQs" from July 1967 to May 1968, inclusive 
are available gratis on personal application at 
this Bureau. First up best dressed and no 
phone reservations. Good hunting, good health 
{and good QSL results in 1969, 

—Ray Jones, VK3RJ, Manager. 


REPAIRS TO RECEIVERS, TRANSMITTERS 


Constructing and testing: xtal conv., 
any frequency; Q5-ers, R9-ers, and 
transistorised equipment. 


ECCLESTON ELECTRONICS 
146a Cotham Rd., Kew, Vic. Ph. 80-3777 


Stockists of Radio and Electronic 
Components for the Amateur 
Constructor and Hobbyist 
First Ring, Write or Call on 


SULLLAM WAIL LIS eee 


430 Elizabeth St., Melbourne. Ph. 34-6539 
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Correspondence 


pinion expressed under thla heading Is. the 
lividual opinion ‘doesnot 
noceasarly “Eolnelde® with’ thet ‘of tho. Publishers. 


REMEMBRANCE DAY CONTEST 


Editor “AR,” Dear Sir, 

I have a bone to chew over about the 
Remembrance Day Contest, It was stated in 
the results for 1968 in the November issue 
that “VK7DK’s tally of 1822 points for 18% 
hours of operating could stand as a record for 
some time”. Evidently this statement was 
made having done no research into the results 
of previous contests or that the points obtained 
for Amateurs in VK0, VK1, VK8 and VK9 
mean nothing and don't count. 


‘On going back through previous results to 
1960, I'find that this score has been exceeded 
by two Amateurs, VKOWH 1920 points in 1960, 
and VKOCR 2076’ points in 1967, so how can 
Den's commendable result be still considered 
a record? I think for the first time the 2000 
point mark was exceeded last year. 


I had not really thought about the rules for 
the RD. Contest before the above inaccuracy 
appeared, but now feel on reflecting that. the 
contest treats ‘those ‘in ‘the VEO, VK1,_ VKS 
and ‘VK9 areas as the ugly ducklings. Surely 
these scattered Amateurs in these eas could 
ied for ihe purpose of such a contest 
MS a'separate division ‘sod ay such eligisle fot 
award of the trophy ‘should ‘results “indicate 
$0.1 imagine quite a number of the chaps 
in’ these “areas are members of the WALA. to 
various. Divisions. If there ‘were  polnis for 
erceniage ‘of, Amateurs (participating for 1067 
and I’ feel” sure Antarctica ‘would win 
hands down with a 50% participation rate. 
What about it chaps? Aren't these outlying 
Amateurs who give Us so much of our inter= 
esting DX worth consideration as regards our 
own domestic contests? I definitely think ‘50, 
what ‘say~ you? 
—Rodney Champness, VK3UG. 


ERRORS IN R.D. CONTEST RESULTS 
Editor “A.R.." Dear Sir, 

Regarding the R.D. Contest results. 1, believe 
an error has crept in. The station VK3ASW/P 
is shown in the open section with 1083 points. 
It should, I think, read VK3AFW/P as I 
operated this station (VKJAFW/P) and claim- 
ed 1083 points for the “open” and cannot find 
my call ‘sign elsewhere. It appears that there 
is a misprint or a strange co-incidence. 

—R. R. Cook, VKIAFW. 


Editor “A.R.." Dear Sir, 

It appears that in the RD. results, page 11, 
November, issue, a small mistake ‘has beer 
made. Instead of VK7ZL as top VET c.w. score, 
it should read VKTFB. I don't think there 1s 
a VKTZL, but 7ZL is part of my postal address. 
I deny the inference that I used a l0kw. b.c. 
transmitter in the contest, hi, hil! I am sure 
this is correct as the poirits score is the same 


as I claimed. 
—Mike Jenner, VK7FB. 


Wireless Institute of Australia 
Victorian Division 


A.O.C.P. CLASS 


Morse: 
THURSDAY, 6th FEB., 1969 
Theory: 
TUESDAY, 18th FEB., 1969 


Theory is held on Tuesday even- 
ings, and Morse and Regulations 
‘on Thursday evenings, 8 to 10 p.m. 
Persons desirous of being enrolled 
should communicate with Secretary 
W.LA., Victorian Division, P.O. Box 
36, East Melbourne, Vic., 3002 
(Phone 41-3535, 10 am. to 3 p.m) 


PAINTON TECHNICAL DATA 


A. series of technical leaflets and 
brochures on a range of connectors, 
resistors, switches, rf. chokes and a 
variety of other components is avail- 
able from Painton (Australia) Pty. 
Ltd. Readers are asked to note Pain- 
ton’s new address: Painton (Aust.) 
Pty. Ltd, 29 Railway Ave. Hunting- 
dale, Vic., 3166. Phone 569-0931. 


HAMADS 


Minimum $1 for forty words. 
Extra words, 3 cents each. 


HAMADS WILL NOT BE PUBLISHED UNLESS 
ACCOMPANIED BY REMITTANCE. 


Advertisements under this heading will be accepted 

only from Amateurs and S.w.l's. The Publishers 

Feserve the right to reject any advertising which, 

In their opinion, Is of @ commercial nature 

must be received at P.O. 36 

Vie., 3002, by Sth of the month and remittance nwlst 
‘accompany the advertisement. 


COLLINS, S.Line, 755-98 Receiver, 3289 Trane. 
mitter, S16F2" Power Supply: perfect. condition, 
Gost $2,500, will soll for 81460 firm. ‘S-Line. com: 


plete with ‘cables, microphone, 
115y. transformer. Also. for 
Linear Amplifier, $78. Newtzonics, 40-00, me Ver. 
tical, $20. Ray Shustrim, 19 _ Stirling 
Gress, Lil PHN NSW baad ol. 524 3803. 


FOR, SALE: Eico 753 Transceiver, 
80-40-20, D.o-p., complete. with ‘ceramla’ pak 
Neoatss condition, $160. Power Sup: 

fable "if required, $50. ‘Command 
iecelver, 8C453, 12v. hesters, ‘extra audio. stag 
3.8 ohm’ speaker o/put, re-built front panel, 
pain, af, gain, bt. switch, bezel, 30 chm 
put, new condition, $20." Les. ‘Diener, VKSNJ, 

8 Gowrie St, Torrens Park, §.A.. S062. Tel, 76-6908, 


FOR SALE: Heath $8-400 s.2.b, Sband Transmitter, 
Built-in ac. Yor, etc; “Ciogn, condition. | Per- 
forms woll. W. J. Boll, VKSWK, Wan: 
goom, Vie., 3279, ‘Phone ‘Grasmere ‘94-225 


FOR SALE: Palec. Valve and, Circuit, Tester, $20 


O.n.0. 0-1 mA, . 4 In, diam. with, multimeter 
scale, $3. 0-100 mA. 3 in. diam. Weston, $3. 
Five ‘455 ‘Ke. cry! &. R. Jardine, 


50" tot. W. 


P.O. Box 95, Leongatha, Vic., 3953. 


SALE: First 500 dollar bank cheque takes Swan 
3a, with “matching ower supply," upper. lowe 
‘idebands, “latest crystal 10" etre 
Governges‘imiew unmarked, onlfal “earon 
want!" Vk2OT, P.O. Box 20, Goulburn, N.S.W., 


SELL: FL200B Transmitter, FRI00B Receiver, crystal 

Speaker, fm. kit, cables, etc., xtal calibrator, 
. Ls.b.. am. cw., 1 kc. readout, $600 0.9.0; 
'379°5468 (Melb. 


SELL: Galaxy V., a9 new. manual, clout, some 
spare tubes, $400. Channel Master Auto. Rotator, 
gomplete, ball race thrust bearing, new, in carton, 
Two identical AVA filters, ‘5285. ke, 
als, for_de- luxe transceiver or cascade, 
Philips OB3-300 tubes, bases, $10. Bendix Compt 
Rx, professionally Improved, a.m., 9.3.b., with 20 
me and, 18 mx xtal converters, builtin o-., $40 
9.n.0, AW.A. xtal_ calibrator, 1 100 Ke, 50 
Ke., in-built S10; 88 Re, frostend, and’ It. 
3, battered, $7. D. Fisher, P.O. Box 53, Dapto, 
S.W., 2530. ' Phone Wollongong 61-2144. 


SELL: Swan Transceiver, complete with vox, pit.t., 
Bl.c., 2élv. ac. land ‘t2v. dc. power aupplles 
connecting cords” and sp {ul coverage 80, 46 
and 20 mx bands, $350. VK4XY, G. or 
Gearside"St., "Everton Park, Brisbane, Gid., ass. 


SELL 6146s: Brand new 6146 valv 
only’ $2.50 each plus postage. Remittance with 
order to VK2WX, "J. Pollock, 15. Matthew. Pdo., 
Blaxland, N.S.W., 2774, Phone’ Glenbrook 7-1823, 


in cartons, 


WANTED TO BUY: AR? Communications Receiver, 
or, similar, (Musk be complete S40" $0. With 

fer supply. State price and condition, Repl 
fo"! Harrison, “RMB. Khancobon, ‘via Corryong, 
Vic.. 707!" "Phone: Khancoban "S405. 
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GELOSO AMATEUR-BAND TRANSMITTER 
Model G4/225 


A complete Transmitter that gives 
an Amateur all the facilities for 
modern communications for CW, 
SSB, DSB, and AM modes. 


FEATURING— 

Crystal stabilised VFO. 

160-200 watts PEP on SSB. 

80 metres through to 10 metres. \s ty, 
46 tubes with a pair of 6146s in PA. as i 2) 
100% AM modulation. Se 
Breakin keying for GW. Z ms 

VOX operation. : 
Netting switch, 

Pi coupler output. 

Modulation meter incorporated. 


GELOSO Transmitters, Receivers and VFOs have been Send for Technical Bulletin No. 96 for complete information 
marketed in Australia for over 15 years with complete and details. 
success. 


A companion Receiver to the G4/225 is the G4/216. Both HAM PRICE: G4/225 Transmitter, $310.00 plus sales tax. 
are available from stock. 4/226 Power Supply, $124.50 plus sales tax. 


Avoilable direct 608 COLLINS STREET, MELBOURNE, VIC., 3000 

from Australian 9 Telephone 61-2464 

Agents: . 64 ALFRED ST., MILSONS POINT, N.S.W., 2061 
PTY.LTD. Telephone 929-8066 
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‘RAPAR’ 
MULTI-TESTER 


MODEL YT 68A 
MULTIMETER 


Pocket Size: 2.4” x 3.3" x 1.2”. 


SPECIFICATIONS: 

DC Voltage: 0 to 10, 50, 250, 
1,000V. 

AC Voltage: 0 to 10, 250, 500V. 

DC Current: 0 to 250 mA. 

Resistance: 0 to 100K. 

Battery: 1.5V. (1 x 915). 

Weight: about 7 oz. 


A powerful magnet is mounted 
on the back of the case which 
enables the instrument to ad- 
here to all steel surfaces. 


The tester has a meter sensi- 
tivity of 1,000 O.P.V. 


$9.00 including tax 


RADIO PARTS PTY. LTD. 


MELBOURNE’S WHOLESALE HOUSE 
562 Spencer St., Melbourne, , 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 
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communications 
receivers Ne 
and transceivers <* 


moveL 9R-59DE % 


COMMUNICATIONS & AMATEUR RECEIVER 


(WITH MECHANICAL FILTERS) 


~ SPECIFICATIONS: 


FREQUENCY RANGE: fond AWSS0:,600 Ket: Band BOIL48 Mes; Band C4845 Mes 
Band 0105-20 

TANDSPREAD:, Calibrated. Elaclical Randipread. 00 
15 metrer—20 Kes. per division. 10 melves—S0.Kcs, 
ANTENNA INPUT: 50:400 ohm: impedance 

AUDIO POWER OUTPUT: 1.5 watts 

SENSITIVITY: 2u¥ for 10 dB S/N Ratio (at 10 Mc.) 
SELECTIVITY: 25 Kes, at —60 dB (01.3 Kes. at 6 dB), When using the Mechanical Filter 
BFO FREQUENCY: 455 Kes, = 25 Kes 

SPEAKER OUTPUT: 4 or 8 ohms. 

HEADPHONE OUTPUT: Low impedance, 

‘TUBE COMPLEMENT: RE Amplifier: V2—68E6 Mixer: V3—-6AQ8 
Ist IF Amplifier, V5. F 
Frequency Oscillator, VIb—tAQt ier; VE—6AQS Audio Out 
INid, "SWLoSe=AVC, SW-OH—ANL; SW-05s * Z—Revilers $175.00 FOR/FOA SYONEY 


-5 Kes. per division, 20 and 


move. JR-5OOSE 


AMATEUR BAND 
COMMUNICATIONS RECEIVER 


SPECIFICATIONS: 


hs Met; Io Meters 20.0703 Mi 2859.1 Mes; 10 Meters 


meget RANGE, 80 Mater 3548, Mess 4 Mates 7075 Mees, 20 Motes MSAS, Mets 
HD 


Sideband and CW. 
width +42 Kes, at & dB down, -6 Kes. at 60 dB down. User Mechanical filter. 
than 1S microvolts for 10 dB signal to noise rat 

jection more than 40 d8 IF rejection more than 40 €8. 


tal athralied Ish miter: IRE, 2 
(SSeS delors Vesa 


‘Q2-2SCIBS VFO. $293.50 FOR/FOA SYDNEY 


MAIL THIS coupon today Wz: 


forward free illustrated literature and 
jeations on Trio equipment. 

Name... 

{A unit of Jacoby Mitchell Holdings Ltd.) 


* 376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: WESTELEC: 


Address, 


y. Phone: 49 1212 
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LOW DRIFT 
CRYSTALS © 


1.6 Mc. to 10 Me, | 
0.005% Tolerance, $5 
| & 
| 10 Mc. to 18 Mc., 
0.005% Tolerance, $6 
w 


Regrinds $3 


THESE PRICES ARE SUBJECT 
TO SALES TAX 


SPECIAL CRYSTALS: 
PRICES 
ue ON APPLICATION 


| MAXWELL HOWDEN 


15 CLAREMONT CRES., 
CANTERBURY, 
VIC., 3126 


Phone 83-5090 


LOG BOOK 


IS NOW AVAILABLE 


Larger, spiral-bound pages 

with more writing space. 
Price 75c each | 

plus 17 Cents Post and Wrapping | 


Qbtainable from, your | Divisional 
Secretary, or x 36, 
East cloner: Vie. 3002 


et 
z § 
>. . 
Z 4 
° 
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TRIO TR2E 
2 METRE TRANSCEIVER 


® Triple conversion receiver with 
crystal locked 2nd and 3rd oscilla 
tors for maximum selectivity and 
sensitivity. 

© Separate VFO tuning for both re- 
celver and_ transmitter. 

© Nuvistor RF amplifier. 

© Provision for crystal locking of the 
transmitter. 

@ 12 volts DC (internal transistor 
power supply) and 230/240 volts 
AC operation. 

@ Noise limiter and squelch. 

© 17 tubes, 4 transistors and 7 diodes. 

© 1 microvolt sensitivity for 10 db. 
S/N ratio at 146 Mc. 

@ :"S" meter, RF output meter, and 
“netting” control. 


Price: $282.00 
MILLER 8903B PRE-WIRED 
LF. STRIPS 

455 Kc. centre frequency, 55 db. 
gain, uses two PNP transistors 
and diode detector. Bandwidth 
5 Ke. at 6 db. DC requirements: 
6 volts at 2 mA. 


Price: $9.70 
Plus pack and post 25 cents 


VALVE SPECIALS 
ATS25 ceramic base 807, 70c or 
three for $2. 
815, 70c. 
6AC7, 20c or 12 for $2. 
6J6, 30c or 7 for $2. 
6CO6, 20c or 6 for $1. 
VR150/30, 75¢ or 3 for $2. 
QB2/250 (813), new and boxed, 
$7 ea. 
6H6 metal, 20c each. 
DM71 indicator tube, 40¢ ea. or 
6 for $2. 
6F33, 30c ea. 


RESISTORS ~ 
Mixed Values 
$2 per 100 

plus postage 20 cents 


CAPACITORS 


Mixed Values 
80 for $2 
plus postage 20 cents 


All Prices Subject to Alteration without Notice. 


STAR ST-700 
TRANSMITTER 


SSB — AM — CW 
80 Metres to 10 Metres 


@ Ultra-precision three-stage double 
gear tuning mechanism, completely 
free of backlash, spreads each 600 
Ke. over 1.68 metres with 1 Kc. 
dial calibrations. 

ability better than 100 cycles. 

“Vackar” type VFO. Voltage regu: 

lated power supply. 

Uses mechanical filter at 455. Ke. 

specially designed for SSB. Select- 

able upper or lower sideband. Car- 

rier and sideband suppression 50 

db. or more. 

@ May be connected with STAR SR- 
700A receiver for transceive opera- 


Fully adjustable VOX and ANTITRIP 

circuits for automatic transmission/ 

reception 

@ Press-to-talk relay, break-in keying 

and sidetone oscillator for CW 
monitoring. 

© Automatic level control circuit 

assures high quality distortion free 


Built-in antenna relay. 

Final stage uses two 6146s in par- 
allel with conservatively rated, input 
of 250 watts PEP on SSB and CW, 
100 watts on AM. 

Builtin heavy duty power supply 
with adequate reserve margin as- 
sures trouble-free operation. 

@ Power supply 220 to 240 volts AC 
50 cycles. 


Price: $519.50 


CARBON POTS 
20 cents e: 


WIRE-WOUND POTS 
40 cents ea. 


3000 TYPE RELAYS 


large range 
Only 50 cents ea. 


VACUUM SEALED RELAYS — 
mainly 24 volts 
50 cents ea. 


TRANSISTORISED 
COMPUTER BOARDS 
from $3 


FULL RANGE OF MULTIMETERS 


STAR SR-700A 
RECEIVER 


SSB — AM — CW 
© Ultraprecision three-stage double 
gear tuning mechanism, completely 
free of backlash, spreads each 600 
Ke. over 1.68 metres with 1 Ke. 
dial calibration. 
Stability better than 100 cycles. 
“Vackar" type VFO. Voltage regu- 
lated power supply. 
© Triple conversion. IF's 1650 Ke. and 
55 Kc. First and third oscillators 
crystal controlled. 
© Imagine ratio better than 60 db. on 
all bands. Beat interference below 
noise level. 
® Variable selectivity band pass filter 
at 55 Kc. provides steep cut offs 
and a good shape factor. Four 
positions: 0.5, 1.2, 25 and 4 Ke. 
{at 6 db. down) 
T-notch filter provides better than 
50 db. attenuation. 
Variable decay AGC. Variable BFO 
tuning. 
Output terminal on VFO for trans- 
ceive operation. 
Product detector a SsB/CW. 
Diode detector for Al 
Noise limiter with sMhustable clip 
ping evel operates on AM, SSB 


e@eose 


@ Built-in 100 Ke. crystal calibrator 
(crystal included). Zero adjust- 
ment on VFO. 


Sensitivity better than 0.5 uV. for 
10 db. S + N ratio on SSB and 
CW, better than 1 uV. on AM. 
Power output, 1 watt. Impedance, 
4 ohms. 

13 tubes, 6 diodes. 


Price: $461.50 


MARCONI TF885A 
VIDEO OSCILLATOR 
Price: $120 


SANSEI SE405 S.W.R. BRIDGE 


1 Mc. to 150 Mc., also doubles 
as a Field Strength Meter 


Price: $21 inc. tax 


WE SPECIALISE IN CRO's 


Cossor, Solarton, Dumont, 
AW.A., Philips, E.M.1. 


From $80 


See us for all Marconi Test 
Equipment 


All Items Freight Extra. 


UNITED TRADE SALES PTY. LTD. 


280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers) 
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yu TRANSCEIVER MovEL FTDX-400 


Latest version with all improvements including double knob dual ratio 
Kw/ VFO tuning control. Also has provision for power take-off and connections 


to enable use of FTV-650 six metre transverter. 
COMPARE THE FEATURES: 


dk Five bands, including full coverage on 10 metres. VFO dial readout of 1 ke. 
+e A powerful 400 watts (500 watts speech peak SSB input). Dial forward reading all bands. 
+ Power Supply built in, 230v. 50 cycles AC (no extra chargel). Bruidalen iat abiarvall VAIS Son cpt ten a tastes 
4 Selectable USB/LS8, CW and AM, normal or break-in keying. % ‘Sour eryotal locked: channel faclity. “=n SPeration plus bull 
sk Carrier input adjustable for safe tune up. a ocak coi 
jeceiver sensitivity better than 0.5 uV. S/N 20 cb. 

PA ir of new heavy duty pentodes, type GKDS, 33 watt plate 
Finegan ee ae e te Fost and slow selectable receiver AGC. 
4 VOX Is Included, as well as PTT and pane! control. 4 All plugs, circuit and instruction manual provided. 
al see 25 be, ul alte de FIT. microphone included-—free. 

letone CW monitor. 
: + Superbly neat construction, very accessible for servicing 

Multi-scale panel meter, fully calibrated, provides direct reading of 
* Pa'current, plus relative power output, ALE Indication, Ax “S* units, oe Solid, charcoal blue cabinet with Iftoff id, 15% x 6Y4 x 19% Inches. 
4 Offset tuning, plus or minus 5 kc. is provided by clarifier control, Sant (Beiat cakareiehant” panel 

which is selectable Off, Rx, Ax and Tx 18 valves, 8 transistors and 33 diodes. 


As the authorised Australian Agent for YAESU, it is our responsibility to provide factory-backed warranty, with spares and 
service availability. Write for illustrated brochure with circuit, specifications and revised prices. 


FOR PRESTIGE PERFORMANCE — CHOOSE YAESU 

Also available: Matching speakers, Hy-Gain antennas, Kyoritsu SWR meters, co-ex. connectors, LP filters, spares, including 

valves, for Yaesu equipment, PTT’ microphones. Prices and’ specs. subject to changes. 
Rep. in NSW. 


BAIL ELECTRONIC SERVICES A. J. (SANDY) BRUCESMITH 


47 HYMAN ST., TAMWORTH, N.S.W., 2340 
60 Shannon St., Box North, Vic., 3129. Phone 89-2213 Phone (STD 067) 66-1010 


Amateur Radio, February, 1969 


